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DISCUSSION ON OBLITERATIVE ARTERIAL DISEASE 
AS IT AFFECTS THE LIMBS 


Dr. G. W. Pickering: In opening this discussion I shall try to give a general 
survey of the recent additions to knowledge which are of practical importance, 
rather than to consider in detail points which are relatively obscure or of academic 
interest. I shall also confine my remarks to the medical aspects of the subject. 

We may distinguish a number of different clinical types of obliterative vascular 
disease affecting the limbs. In two of these, thrombo-angeitis obliterans and the degen- 
erative arterial disease associated with advancing years and with diabetes mellitus, 
arteries of all sizes become occluded, and in such cases it is the rule for pulsation to 
be lost in one or more of the larger vessels when symptoms of arterial disease arise. 
Arteries of all sizes may also be blocked by emboli arising from the heart and, as 
Lewis and I have suggested, from the injured subclavian artery in cervical rib (Lewis 
and Pickering 1933-34). There are also several conditions in which the disease is 
as a rule restricted to the smaller arteries of the extremities, conditions to which 
Raynaud first drew attention, and since referred to by his name. Lewis (1929-31) 
has pointed out that the cases described by Raynaud do not conform to a single 
clinical type, and recently we (Lewis and Pickering 1933-34) have distinguished a 
number of separate conditions previously included under the term Raynaud’s 
disease, some of which are relevant to the present discussion. The commonest 
variety, to which the name Raynaud’s disease should be restricted, and which is 
characterized by repeated attacks of numb and discoloured fingers in response to 
cold, is essentially spasmodic. Lewis (1929-31, Lewis and Landis 1929-31a) has 
shown that the fault lies locally in the digital arteries, but it is still uncertain to 
what extent this fault consists in intimal thickening or represents an overaction of 
the vessel to cold. In the milder cases of this malady the vessels, when not 
constricted by cold, are pervious, and may remain so throughout life, but in the 
severer cases there is abundant evidence that the lumen of the digital arteries 
becomes permanently narrowed (Lewis and Landis 1929-31, Ross 1935) and it is 
probable that loss of substance from the finger-tips in such cases is due to final 
closure of the vessels by clot. Quite distinct and much less frequent are cases in 
which gangrene occurs bilaterally in the digits as a sudden event not preceded 
by intermittent ischemia. In all the cases of this type which we _ investi- 
gated, we obtained evidence of permanent closure of the vessels supplying the 
discoloured and finally necrotic tissue; in those cases coming to autopsy multiple 
thromboses were found in the arteries of hands and fingers. Sudden permanent 
and presumably thrombotic closure of the digital arteries occurs in three types of 
patient, namely in young subjects, sometimes without apparent cause and sometimes 
in the course of acute infections, in subjects suffering from paroxysmal hsemo- 
globinuria, and in elderly and usually debilitated subjects. Young subjects not 
suffering from hemoglobinuria usually have a single attack without recurrence; the 
elderly subjects usually die from intercurrent disease. 

I have mentioned these clinical divisions because such a classification is 
necessary before the outstanding problem of obliterative vascular disease can be 
solved, namely, the factors determining the obliterative process. Most of us 
probably have had depressing experiences of trying to improve the circulation in 
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a limb the vessels of which are extensively diseased or, if some measure of success 
has been obtained, of witnessing the successive closure of vessels on whose patency 
the life of the tissues depends. The desirability of stopping, or better preventing, the 
obliterative process will be appreciated. In the case of vascular disease com- 
plicating cervical rib it is well recognized that this can be secured by removing the 
rib, because, we think, the subclavian artery ceases then to be injured and hence 
liable to the formation and detachment of clot. In the cases of sudden permanent 
closure of the arteries in young subjects the closure, once recovered from, rarely 
recurs. But in the other conditions mentioned the malady is usually progressive, 
and there is no very clear evidence that any interference materially hinders the 
development of the arterial lesions. It is, I think, not too bold to suggest that the 
next major advance in the treatment of obliterativé vascular disease will depend on, 
or will bring with it, a knowledge of causation, a suggestion which applies particularly 
to thrombo-angeitis obliterans and the degenerative arterial disease of elderly and 
diabetic subjects. 

The recognition of the presence and extent of structural disease of the vessels 
rests finally on dissection and histological examination of the vessels. Recent 
interest in the subject has given us moderately exact knowledge as to how this 
recognition can be made in life. Iam going to make two statements which are 
intended to be provocative, because their truth, although it is supported by all the 
available evidence, can only be decided by experience. The first is that, in the 
absence of physical, chemical, or bacterial agents which kill the cells, gangrene 
only occurs when the vessels supplying the affected area are organically closed ; 
Lewis and I (1933-34) have given evidence and reasons against the view that 
gangrene may result from simple vascular spasm. The second is that in the absence 
of severe anewmia in which it also occurs (Pickering and Wayne 1933-34), inter- 
mittent claudication only occurs when the vessels through which the blood flows to 
the muscles are organically diseased, and that the ease with which exercise produces 
pain is to some extent an index of hindrance to muscular blood-flow. We have 
shown that the pain of intermittent claudication is due to the accumulation in the 
active muscles of products of muscular metabolism which in normal subjects are 
kept below the threshold for pain by an adequate supply of arterial blood (Lewis, 
Pickering and Rothschild 1931-33). In addition to these, we rely for detecting the 
presence and extent of obliterative vascular disease chiefly on the temperature of the 
limb under ordinary environmental conditions and after removal from it of vaso- 
constrictor nervous tone, on the presence or absence of arterial pulsation in the 
warm limb, and on the reactive hyperemia test. These tests have been fully 
described and discussed previously (Pickering 1933) and there is little more to add. 
I should, however, like to emphasize the dangers of diagnosing structural vascular 
disease from absence or diminution of arterial pulsation in a cold limb, or from 
unusual coldness of a limb, unless other possible causes can be excluded. These 
dangers and the value of the tests I have mentioned are illustrated by the cases of 
two young women referred to us as cases of structural vascular disease because 
in both one foot was persistently cold and discoloured, particularly in the winter 
time; in both cases arterial pulsation could not be felt in the cold foot but was 
present in the other foot, which was warm. It seemed unlikely that these patients 
had obliterated vessels, because in the absence of embolism the only affection which 
obliterates the pulses in the young is thrombo-angeitis obliterans, and this is rare 
in the female. The vessels were therefore tested by the usual methods, with 
similar results in the two cases; on warming the body to relax vasomotor 
nervous tone, the normal and abnormal foot became equally warm, and arterial 
pulsation was equal on the two sides: the reactive hyperemia test was normal, the 
flush invading the toes within five seconds of circulatory release. Although in both 
these cases muscular wasting was absent, there was almost complete loss of power 
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at the ankle and sensory loss of stocking distribution. Both patients were seen by 
Dr. F. M. R. Walshe who diagnosed hysteria. Our tests showed the vessels to be 
free from organic disease and it is probable that the abnormal coldness of the affected 
foot, with its accompanying reduction in arterial pulsation, was due to the muscular 
weakness ; for we have recently shown that disuse resulting from a variety of causes 
is accompanied by a reduction in blood-flow through the limb (Lewis and Pickering 
1935-36). 

The chief object in the treatment of obliterative vascular disease is to increase 
permanently the blood supply to the affected limb and particularly to those parts 
where the life of the cells is threatened or which are the source of pain. Sympath- 
ectomy is the cnly available measure which can directly produce long-lasting 
vasodilatation, but this operation will be fully discussed by my surgical colleague. 
The remaining measures produce only temporary increases in blood-flow and of these 
the use of vasodilator drugs and local application of heat are not very sound theo- 
retically and are disappointing in practice. A better method is to keep the body 
warm and thus relax vasomotor tone from the skin of the extremities, a measure 
which we have found sometimes to accelerate the healing of small ulcers in thrombo- 
angeitis and to favour the re-establishment of circulation in a limb after its main 
vessel has been occluded by an embolus. A method which seems promising, but of 
which I have insufficient experience, is that of Landis and Gibbon (1933) in which 
the diseased limb is introduced through a carefully made cuff into a box from which 
air is removed and introduced. By alternating pressures of from —80 to —120 
mm. Hg lasting 25 seconds, with pressures of from +40 to +80 mm. Hg, blood is 
sucked into the tissues from the arteries and then expelled through the veins and 
Landis and Gibbon have shown that the blood-flow through a normal limb is increased 
by this procedure. In severe cases of obliterative vascular disease, they use this treat- 
ment for one or two hours twice daily and in less severe cases for one hour three 
times weekly—the total duration of treatment varying from about twenty to ninety 
hours. Landis and Hitzrot (1935) have recently summarized the results in 75 
treated cases of which 51% were good, 13% fair, and 36% poor. A good result 
implies disappearance of rest-pain, distinct lessening of claudication, and the 
complete healing of ulcers, previously increasing or indolent under other conservative 
measures. Poor results were obtained where there was extreme arterial occlusion, 
massive gangrene or slough, badly infected lesions, osteomyelitis and severe 
dermatophy tosis. Spreading infection and encapsulated pus are regarded as 
absolute contra-indications to the method. 

Given arterial obstruction it is clear that the success or failure of treatment is 
largely determined by the extent to which collateral vessels expand and the occluded 
vessels become recanalized. That such processes occur is known; Landis and 
Hitzrot (1935) observed an improvement of the vasodilator response of the ex- 
tremities to warming the body in half their treated cases in which the test was 
made; but we have only an imperfect idea of the factors at work. One factor is 
probably age, for it is known that a viable limb in thrombo-angeitis is often asso- 
ciated with a more extensive vascular obliteration than is a gangrenous limb in 
degenerative arterial disease. A second factor is time, and it seems probable that 
measures which produce temporary increases in blood-flow will find their chief 
place in tiding over the period elapsing between vascular occlusion and the growth 


of collateral vessels. 
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Professor J. Paterson Ross: The most useful contribution that I can offer 
consists of the observations made on our own material in the Surgical Professorial 
Unit at St. Bartholomew’s Hospital. I shall confine my remarks to the lower 
limbs and I wish to indicate from the clinical aspect how symptomatology may be 
related to the site of the disease in the arterial tree. 


OBLITERATION OF TERMINAL ARTERIES AND ARTERIOLES 


The symptoms and signs of obliteration of the most peripheral branches of the 
arterial tree are gangrene, which is limited as a rule to one digit if the disease is 
confined to the terminal vessels, and pain in the distal parts of the limb at rest. 

(a) Gangrene of the toes.—Gangrene of the toes, or small patches of ulceration on 
the foot, may occur with or without evidence of disease in the main vessels of the 
limb. 

(i) Without pulsation in the vessels at the ankle :— 

Absence of the pulses in the posterior tibial and dorsalis pedis arteries commonly 
indicates diffuse disease in the main vessels of the limb, and this is confirmed by 
the presence of colour changes in the skin, and intermittent claudication. The 
nature of the process may be arteriosclerotic, senile, or diabetic vascular degenera- 
tion—and the old rule that when gangrene is established there must be disease as 
high as the popliteal artery generally holds good. Amputation above the knee is 
therefore the only sound surgical measure. 

(ii) With pulsation in the vessels at the ankle :— 

It is important to look out for cases in which the pulses are present in the 
posterior tibial and dorsalis pedis arteries, for in many of them the nutrition of the 
tissues of the foot, apart from the gangrenous toe, appears to be surprisingly good. 
This picture occurs sometimes in diabetes, and it is not easy to explain how the 
gangrene is caused. The process may result from local injury, and its pathology 
may resemble, in certain respects, the formation of a carbuncle. In such cases it is 
wise to leave the toes to separate spontaneously, and in the absence of complications, 
surgery should be limited to the clean division of structures, such as tendons, which 
delay the separation of the dead tissue, great care being taken not to bruise or 
traumatize the neighbouring living tissue. 

When diabetes is not a factor it is still more difficult to explain these cases of 
circumscribed gangrene when the surrounding parts are well nourished. I shall 
have to refer later to the presence of previously unsuspected disease in the popliteal 
artery in such cases, and it is possible that the blockage of the vessels supplying one 
digit or a small area of skin may be the result of an embolus arising from an 
atheromatous lesion in the popliteal artery. 

(b) Rest pain.—Pain in the foot while at rest is a constant feature in cases of 
gangrene, but this pain may precede the onset of gangrene. It is associated with 
disease of the arterioles, and anything which improves the circulation in the small 
vessels will relieve this symptom. ~ 

Peri-arterial neurectomy, which produces a moderate and temporary improve- 
ment in the peripheral circulation, is often of value in relieving rest pain. Lumbar 
ganglionectomy is still more likely to succeed, and this operation has relieved the 
rest pain of thrombo-angeitis obliterans in nearly 80% of cases. Not only is pain 
relieved, but surface lesions such as indolent ulcers heal as a result of the increased 
circulation in the terminal vessels. 


OBLITERATION OR OBSTRUCTION OF THE MAIN VESSELS 


(a) Intermittent claudication or effort pain is, in our experience, always associated 
with severe disease of the main vessels of the limb. More often than is usually 
supposed the vessels are completely obliterated by organized clot. This harmonizes 
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with the observation that intermittent claudication is associated with well-marked 
changes in the colour of the skin as the posture of the limb is altered, and with loss 
of pulsation in the main vessels; and it helps to explain the intractability of this 
symptom to treatment. It has frequently been observed that the surface tempera- 
ture of a limb in which there is severe intermittent claudication is higher than that 
of its more natural fellow. This seems to indicate that Nature’s successful efforts 
to promote a collateral circulation have no beneficial effect on claudication, and 
it is therefore not surprising that attempts to improve the collateral circulation 
still further by sympathectomy should meet with disappointment. Intermittent 
claudication persists as severely as ever in 35% of cases of thrombo-angeitis 
obliterans treated by lumbar ganglionectomy, and of the more fortunate 65% a 
large proportion obtain only a moderate degree of relief. 

(b) Severe pain in the leg.—We have observed several patients who have com- 
plained of severe pain in the calf or behind the knee as well as in the foot, and the 
onset of this pain has sometimes been dramatically sudden. Twice has it appeared 
a few days after an initially successful lumbar ganglionectomy, even when the 
pre-operative response to spinal anwsthesia was favourable. We have been unable 
to relieve the pain on several occasions except by amputation, when it has been 
discovered that either the popliteal or the posterior tibial artery has been 
obliterated by recent clot, and it seems clear that this severe pain is associated with 
thrombosis of a main vessel. 

One of our patients who needed gr. $of morphia three times a day for this pain 
was completely relieved by excision of 2” of his thrombosed popliteal artery. Two 
similar cases have come under our observation in which excision of a sector of the 
thrombosed superficial femoral artery was equally successful. These experiences 
make us hopeful that in future the localization and excision of the obliterated 
segment of the main vessel may save many limbs from amputation. 

We believe that there is a form of thrombo-angeitis in young men which 
progresses rapidly to involve the main vessels of the limb and probably of the 
viscera also. Two of our patients, both aged just under 30, died of intestinal 
obstruction within a year after lumbar ganglionectomy, which had failed to arrest 
the progress of the disease in the arteries of the legs. 


METHODS OF TESTING THE CIRCULATION IN THE LEGS 


We have found the reactive hyperemia test, histamine reactions, and oscillo- 
metry of great value in the investigation of the circulation in the legs. The response 
of the skin temperature to spinal angsthesia will reveal the degree of spasm accom- 
panying the organic occlusion of the vessels, but the results must be interpreted in 
conjunction with other observations. A satisfactory rise of temperature does not 
mean that ganglionectomy will be certain to succeed, for intermittent claudication 
may persist, and post-operative thrombosis in the main vessels may occur even when 
the test seems to indicate a favourable case. A poor response, on the other hand, 
does not necessarily contra-indicate ganglionectomy, and a fair proportion of our 
patients who have derived much benefit from the operation, still possessing useful 
limbs which might otherwise have been amputated, gave very poor responses to 
spinal anesthesia. ; 

We have felt, however, that even with the results of these investigations to 
guide us, our views on the state of the vessel walls were still partly guesswork, and 
we were unable to tell why intermittent claudication persisted in spite of improve- 
ment in the circulation, why thrombosis sometimes occurred in the main vessela 
after operation even in apparently favourable cases, and why terminal vessels 
sometimes became obliterated only in a limited area. In our attempt to inquire 
further into these problems we have been greatly helped by arteriography, which 
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can provide information and guidance in treatment, which cannot be obtained from 
any other test known to us. 

The most important additional information provided by arteriography is the 
demonstration of disease in the popliteal artery. Arteriograms show irregularity in 
the outline of this vessel at the level of the femoral condyles in a surprisingly large 
proportion of the cases examined, the disease often being well established here while 
the rest of the arterial tree is apparently still unaffected. Since this portion of the 
artery is the least supported and ‘most exposed to strain, it is just the part where 
atheroma is most likely to occur, and we have found fatty changes in the vessel . 
coats of some of our specimens. If further investigations confirm these observations 
and establish the presence of popliteal atheroma, the occurrence of local thrombosis 
and distal embolism may thus be explained, and the question of the treatment of 
the diseased segment of the artery before the onset of such complications will have 
to be considered. : 


Dr. A. M. Boyd: The accompanying arteriograms of the lower extremity 
illustrate the value of this method in amplifying the evidence obtained by clinical 
observation. The contrast medium employed in every case was thorotrast. 

The arteries of a limb consist of three sets of vessels: (1) Main vessels—femoral 
and popliteal arteries. (2) Secondary vessels—anterior and posterior tibial and 
plantar arteries. (3) Tertiary vessels or arteriolar bed. The nutrition of a limb 
ultimately depends on the filling of this final vascular bed. 

If the main arteries of the limb are blocked, the patient will complain of effort 
pain in the calf muscles, and there will be postural colour changes but no gangrene. 
If, in addition, there is blocking of the secondary vessels, rest pain is likely, and 
finally, if insufficient blood reaches the vascular bed, either through a progressive 
diminution in the feeding vessels or from obstruction, there is gangrene. 


DESCRIPTION OF ARTERIOGRAMS.—(PLATES I-IV) 


Group I.—Thrombosis of main vessels. When the main vessels only were obliterated 
the only symptom was effort pain in the calf muscles. 

1.—Male, aged 56. Gradually increasing effort pain in calf muscles of 
right leg. 

Arteriogram (fig. 1) of popliteal region showing thrombosis of popliteal and 
posterior tibial arteries. Note the characteristic tortuous hypertrophied collateral 
vessels. 

Fig. 2.—Arteriogram of leg and foot of same patient. The posterior tibial artery 
is thrombosed down to a point just above the ankle. The blood supply to the foot 
is good. In this case the prognosis is good, because the smaller vessels are unaffected 
by the obliterative process. There is little likelihood of gangrene. 

2.—Male, aged 72, gradual onset of effort pain in the calves of both legs. 

Fig. 3.—Arteriogram of lower part of right thigh and popliteal region, showing 
thrombosis of the superficial femoral artery and irregularity of the lumen of the 
popliteal artery. The blood supply to the calf muscles is poor. 

Fig. 4.—Same region on the left side, showing thrombosis of the superficial 
femoral artery and irregularity of the popliteal artery. 

Fig. 5.—Left leg and foot of the same patient. The posterior tibial artery is 
thrombosed ; the anterior tibial and plantar vessels are smaller than normal. 

The prognosis in this case, as regards gangrene is quite good, as there is adequate 
filling of the smaller vessels of the foot. 

3.—Male, aged 32. Increasing effort pain in both calves and rest pain in 
the right foot. 

Fig. 6.—Arteriogram of the left popliteal region, showing thrombosis of the 
popliteal artery. 
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Fig. 7.—Right popliteal region of same patient, showing similar condition. 

Fig. 8.—Right leg and foot. Although the arteriogram is not good, the absence 
of the posterior tibial and plantar vessels, and the poor collateral supply can be seen. 

The prognosis in this case, as regards gangrene, is very poor, owing to the 
obliterative process affecting the smaller vessels. 


Group II.—Gangrene. 

1.—Female, aged 53. Gangrene of right foot. 

Fig. 9.—Arteriogram showing gross irregularity and narrowing of the lumen of 
the popliteal artery. 

2.—Male, aged 36. Effort pain in right calf, followed by ulceration and 
gangrene of toes. 

Fig. 10.—Arteriogram showing thrombosis of the popliteal, and anterior and 
posterior tibial arteries ; the blood supply to the calf is poor. 

Fig. 11.—There is thrombosis of both anterior and posterior tibial and plantar 
vessels. The collateral supply is very poor. 

3.—Male, aged 41. Gradual onset of cramp in sole of left foot, on walking, 
in December 1934. In August 1935, while sitting watching a cricket match, he was 
seized with severe pain in left foot ; this passed off in twenty-four hours with rest. 
A few weeks later ulceration began at the base of the fifth toe and gradually 
extended. 

Fig. 12.—Arteriogram of left leg and foot, showing obliteration of the posterior 
tibial artery a few inches above the ankle. The plantar vessels are much narrowed. 

Fig. 13.—Arteriogram of popliteal region showing irregularity of the lumen of a 
short segment of the popliteal artery opposite the intercondylar notch. 

The history in this case suggests an obliterative process in the small vessels 
of the foot, gradually extending up the leg. The sudden pain in the foot strongly 
suggested embolism. The arteriogram of the popliteral region suggests that a 
clot or piece of atheromatous material had separated from the diseased segment 
of the popliteal artery, and finally blocked the already narrowed posterior tibial 
artery precipitating gangrene. 

This hypothesis is strengthened by experience of three other cases, one of which 
is illustrated here. 

Fig. 14.—Arteriogram of the popliteal region of a man aged 42, who had 
complained of effort pain in the sole of the right foot for some time. A few days 
after leaving hospital he was seized with severe pain in the fifth toe, which rapidly 
became gangrenous. 

The arteriogram, again, shows localized disease in the popliteal vessel, which 
might conceivably have been a source of embolus. 


Professor H. M. Turnbull: Syphilitic and tuberculous arteritis in the limbs 
have, in my experience, been confined to focal areas of inflammation in the surround- 
ing tissue. I have never seen syphilitic inflammation confined to the muscular 
arteries of limbs as it is confined to the aorta. Consequently the obliterative arterial 
diseases of the limbs of which I have had experience are atheroma (atherosclerosis) 
and thrombo-angeitis obliterans. 

Atherosclerosis—Of 112 limbs amputated for gangrene caused by arterial 
obstruction other than embolism, in 95 (all legs) the cause was atherosclerosis. 
The atheroma complicated medial degeneration. In 76 examples, or 80%, 
Ménckeberg’s calcification of the media was present, and in 69% it was severe. In 
the remaining 19 examples there was medial fibrosis, that is to say, a loss of muscle 
fibres and replacement by fibrous stroma. As regards sex, 68% were males. The 
age ranged from 41 to 76 years; 92% of the subjects were over 50, 45% being in 
the sixties and 20% in the seventies. There was a close association between old 
age and severe Ménckeberg’s degeneration in the males, but this was not so in the 
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females; thus, in five subjects in the eighth decennium there was no Ménckeberg’s 
degeneration, and all these subjects were female. Information concerning blood- 
pressure was not available. In very few cases was there microscopic evidence of 
cardiovascular hypertrophy. Our post-mortem records show that severe atheroma 
with medial calcification is common in old diabetic subjects, but only seven of the 
above patients were said to have been diabetic. Diabetic subjects would be unlikely 
to be chosen for amputations. 

In such cases the lumen is narrowed bya great hypertrophy of the intima. This 
is formed almost entirely by the hyperplastic layer of Jores. The hypertrophied 
intima degenerates, losing muscle and elastic fibres. The deeper layers are occa- 
sionally calcified only, but usually they are impregnated with lipoid. The lumen is 
frequently reduced to a small canal round which the hyperplastic coat forms a ring 
of collagen, muscle fibres, and elastic fibres, giving the appearance of a new vessel. 
Such incomplete occlusion is sufficient to cause gangrene. Complete occlusion is 
occasionally caused by fatty atheroma alone. The intima becomes impregnated 
with increasing amounts of lipoid until the whole cross-section is filled with an 
atheromatous mass. More often the lumen is closed by a plug of organized 
thrombus. The tissue thus formed contrasts conspicuously with the surrounding 
degenerated intima. It contains many vessels and is composed of well-stained 
collagen fibres, and usually elastic fibrils, both of which tend to run in the long axis 
of the vessel. There is usually evidence of disruption of the layers of intima upon 
which the clot has formed. 

Atherosclerosis is so widespread in the arteries that attempts to open up a 
collateral circulation would appear to be hopeless. 

Thrombo-angeitis obliterans was present in 17 limbs, 16 legs, and one arm. The 
subjects are definitely younger than those of atherosclerosis. The arm was 
amputated from a man, aged 62, but the legs came from subjects between 31 and 
56, three being in the 4th decennium, eight in the 5th, and five in the 6th. 
Unfortunately this is the only material in which I have been able to study thrombo- 
angeitis obliterans. We have had no necropsies. It is obvious that amputated 
limbs are unsuited for elucidating the pathogenesis. The original lesions are old, 
there is no chance of studying the arteries in organs, and sepsis from gangrene 
complicates the picture. Perhaps the most astonishing feature of the condition is 
the widespread old occlusion of the main arteries of a leg when gangrene affects little 
more than one or more of the toss. 

The obliteration of the arteries by organized thrombus appeared to have begun 
in small arteries and to have extended towards the heart. The media in the arteries 
occluded by organized clot is fibrotic, and there is an infiltration with lymphocytes 
and occasional plasma cells about vessels in the adventitia and the numerous vessels 
in the media; infiltration of organized tissue within the lumen is often conspicuous. 
Such inflammatory infiltration is, however, found in organization of thrombi, however 
formed. Perivascular infiltration in the adventitia and about vessels that have 
grown through the media into the intima is seen even in atheroma. There has been 
little or no evidence of extra-adventitial fibrosis in the sections that I have studied. 
The inflammatory infiltration cannot, therefore, be accepted as evidence of a primary 
arteritis. 

Most observers have attributed the thrombosis to intimal changes. In the 
smaller arteries occluded by the older organized clot I have found either no intimal 
change or only a relatively small hyperplastic layer of Jores containing abundant 
stout elastic fibres, the so-called elastosis of modern writers. The development of 
such a typical hyperplastic layer is not associated with a tendency to thrombosis. 
Immediately on the cardiac side of organized or organizing thrombus there may be 
a thickening of the intima in which a matrix of fine collagenous fibrils contains 
many small vessels and scattered, irregularly arranged cells and delicate elastic fibrils. 
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This thickening appears to be a continuation in the intima of the reaction which is 
organizing the thrombus. In the popliteal artery and the origin of its branches there 
have usually been large intimal thickenings. These thickenings have consisted of a 
musculo-elastic layer and a much thicker hyperplastic layer. They have shown 
degeneration by loss of muscle fibres and poor staining or loss of elastic fibres, but 
they have rarely shown any fatty impregnation and have never shown calcification. 
These intimal thickenings have been present when there was no thrombus in the 
lumen, or when there was fresh thrombus or thrombus undergoing early organization. 
As the occlusion by organized thrombus of branches in these cases was not associated 
with similar intimal thickenings, they could not be accepted as direct precursors of 
thrombosis. In several cases they caused such narrowing of the lumen that it 
appeared possible that they had interfered so greatly with the circulation that 
thrombosis occurred in one or more branches. In one case, however, there was no 
intimal thickening in the popliteal artery and in another it was slight. It appeared, 
therefore, most probable that such intimal hypertrophy in the popliteal artery and 
the orifices of its branches was secondary to the obstruction caused by the occlusion 
of its branches. In two cases there was another kind of intimal thickening. There 
were large cushions of mucous endarteritis fibrosa,in one case in the popliteal artery 
and lower part of the posterior tibial artery, in the other case in the popliteal artery 
and the centre of the anterior tibial artery. There was no thrombus upon these 
areas of thickened intima. There was no evidence, therefore, that this endarteritis 
gave rise to thrombosis, but it may have been of significance in the following way : 
Endarteritis fibrosa of Jores is not found only in infections with micro-organisms, 
but may be present in large arteries when smaller arteries show the changes of 
periarteritis nodosa. Jiiger (1932) found and figured in the arterioles of at least 
two of his five necropsies the acute serous, fatty and fibrinoid imbibitions with 
necrosis of the intima and media that are found in periarteritis nodosa, and a variety 
of other conditions. The changes are considered to be a phenomenon of hyper- 
sensitization. Such changes are known to be frequently associated with thrombosis, 
and they might well start the thrombosis in the smaller arteries. Unfortunately 
I could find no evidence of such changes in the occluded arteries or in such arterioles 
as were included in the sections. The chance, however, is slight of finding such 
acute changes in limbs amputated for advanced occlusion. From Jiger’s full and 
careful necropsies it would appear that the acute changes of periarteritis nodosa do 
give rise to some examples of thrombo-angeitis obliterans, but such examples may 
form a special group. 

[ can bring no evidence for or against the theory that thrombo-angeitis obliterans 
is secondary to arterial spasm. 

The veins usually show conspicuous focal or general intimal hypertrophy. This 
and the contraction and intimal hypertrophy so often present in small patent 
arteries is possibly a hypertrophy of adaptation to a diminished blood-flow, such as 
is seen in the arteries of amputation stumps. Organized thrombus may be confined 
to a deposit upon valves, and this suggests that slowing of the stream is an 
important factor in the venous thrombosis which often complicates the arterial. 


Dr. F. Parkes Weber said he would refer only to thrombo-angiitis obliterans, 
and only to one point regarding it. What were they to tell patients about tobacco 
smoking ? He would tell an intelligent patient that tobacco did not produce the 
disease in ordinary persons, and was perhaps never in any one case the only cause. 
Most patients had many friends who had smoked quite as much or more than they 
did without becoming affected. Nevertheless, he (Dr. Weber) believed that tobacco 
was probably one causative factor in almost every case, a factor capable of producing 
the disease only in susceptible subjects. They could not distinguish a susceptible 
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subject until the disease was obviously present, often not before intermittent 
claudication was already complained of. He (Dr. Weber) believed it was then right 
to insist on the patient giving up tobacco completely. If the patient had already 
lost part of one limb, one should tell him that though tobacco could only be one of 
the causes of the disease, the removal of that cause (by giving up smoking) might 
possibly just make sufficient difference to save him from losing another limb. 


Dr. Otto Leyton said that although spasm very rarely led to gangrene, he 
believed that it had done so in a case under his care in the London Hospital about 
four years ago. A woman was admitted with diabetes mellitus and an abscess in 
the palm of her hand. A few days after the abscess had been opened the terminal 
phalanges of all the fingers and the tips of all the toes turned purple, together with 
the greater part of the nose and triangular patches on the cheeks. The face areas 
cleared up completely, but the ends of the fingers and toes were shed. There were 
good pulses at ankles and wrists. The patient had not developed any further 
gangrene. The rapidity of the onset, the areas affected, the presence of pulses of good 
volume, and the absence of extension during four years, suggested that in this case 
gangrene was due to spasm rather than to changes in the vessels. He had seen one 
patient who complained of the syndrome of intermittent claudication, yet never- 
theless had pulses at his ankles about half the volume of the pulses at his wrist. 
This man, however, asserted that he was able to walk up hill in spite of his having 
to stop every 50 yards when walking on the level. 

Occasionally a Syme’s amputation succeeded when the blood supply to the foot 
was so bad that at the operation there was no call for ligatures. On the first 
occasion that the operation was performed on one of his cases—at the request of the 
patient—he left the operating theatre under the impression that all concerned had 
wasted their time, but the wound healed by first intention and a useful stump 
resulted. Two years later the patient developed gangrene of the toes of the other 
foot and a second Syme’s amputation was performed successfully, also without any 
need for ligatures. 


Dr. J. D. Rolleston referring to his experience of this condition following acute 
infectious diseases of which it was a very rare sequel, said that he had reported two 
cases before the Section for the Study of Disease in Children, one in 1910, following 
diphtheria in a boy aged 13, in whom gangrene of the leg, due to obliteration of 
the popliteal artery, had occurred! Amputation at the knee-joint was performed 
by the late Mr. H. S. Clogg, and good recovery took place. The other case’— 
which had ended fatally—was in a male infant aged 16 months. It was one of 
measles complicated by gangrene of both legs due to obliteration of the femoral 
arteries. 

It was of historical interest that one of the earliest allusions to gangrene 
following infectious diseases was that made, in his account of the pestilence of 
Athens in 480 B.c., by Thucydides (Lib. 11, c. 49), who said that several recovered 
after loss of their limbs, genitals, and eyes. 
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Clinical and Parasitological Observations on Induced Malaria 
By 8S. P. James, W. D. Nico, and P. G. SHUTE 


(With NOTES ON THEIR APPLICATION TO THE STUDY OF MALARIA EPIDEMICS 
By S. P. JAMEs) 


(1) The Clinical Severity of Epidemic Malaria 


It is a matter of common knowledge, which was exemplified during the recent 
epidemic in Ceylon, that in every malarious country there is a striking clinical 
difference between ordinary endemic malaria and the epidemic disease. Why is it 
that ordinary endemic malaria, whether it is due to the so-called benign species or to 
the so-called malignant species, is comparatively mild and rarely followed by a fatal 
issue while epidemic malaria is always serious and is directly responsible for many 
deaths? The question is one that is seldom dealt with in textbooks and, when it 
is, the severity and fatality are usually attributed to factors other than those relating 
to the malaria parasite itself and the mosquitoes which transmit it. They are 
usually attributed to economic stress, hardship, famine, exposure, and other 
circumstances which sometimes happen to coincide with the epidemic. Reasons of 
this kind were emphasized by most writers on war-malaria in Eastern Europe and 
they have been prominently brought to notice in accounts of the recent epidemic in 
Ceylon. Contrary to this view we think that our work at Horton indicates that a 
type of malaria closely resembling epidemic malaria can be produced in the absence ° 
of any of those adverse circumstances which for this reason must be regarded, in our 
opinion, as playing only a minor role. We think that the leading role is played by 
the parasites themselves in the human host and in the mosquito. But in saying 
that the parasites play the leading role we do not mean that the strains responsible 
for the endemic disease cause the severe cases met with in an epidemic by becoming 
more “ virulent.” Certainly some geographical strains of P. falciparum seem 
inherently to be more ' virulent”’ than others, as we showed in our paper on induced 
malignant tertian malaria which was published in 1932,' but we have no evidence that 
the inherent virulence of a particular strain can be increased or diminished. The 


1 Proceedings, 1932, 25, 1153 (Sect, Trop. Dis, and Parasit., 37) 
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change in the parasites which we have observed at Horton (and which we think may 
be the change that is responsible for the severity of epidemic malaria) is not an 
increase of virulence but an increase of physical vigour and vitality, leading to the 
production of individuals which represent the species in its perfect form. In these 
individuals the normal processes of reproduction, sexual as well as asexual, are 
carried on in the most regular and complete manner of which the species is capable. 
One result is that the number of parasites which appear in persons infected with 
these healthy and vigorous parasites exceeds considerably the number which appear 
in persons infected with a less active strain. Susceptibility and other factors in the 
human host being equal, the number of parasites governs the severity of the case, 
and the result of using a strain which multiplies freely and vigorously is that 
non-immunes of normal susceptibility who are infected with it develop the severe 
“epidemic type”’ of the disease. 

At Horton between 1925 and 1930 we succeeded in increasing the physical vigour 
and activity of an endemic strain of P. vivar from Madagascar to the degree in 
which it caused this severe “epidemic type” of the disease in 80% of our cases. 
We did so by using a particular procedure in passaging the strain through the 
human host and insect vector. The change was so definite that we came to consider 
that the strain at the height of its activity caused a more severe clinical type of 
malaria than was caused by any other strain of P. vivaec which was being used for 
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the practice of malariatherapy anywhere in the world. The mode of onset of the 
primary attack in cases infected with it is illustrated in fig. 1. It will be seen that 
the attack begins with a subcontinuous or remittent type of fever which does not 
become frankly intermittent until the fifth or sixth day. Rigors are usually absent 
during this stage and in other respects the mode of onset resembles that of cases due 
to infection with P. falciparum illustrated for comparison in fig. 2. 

The subsequent course of a case of this severe type is shown in fig. 3. After the 
initial irregular fever there is a paroxysm of fever every day. This stage is severe 
and always has to be terminated by quinine. Frequent blood examinations must 
be made to see that the parasites are not becoming too numerous and there must be 
careful nursing to keep the temperature within bounds. Where these precautions 
are not taken the case mortality directly due to the malarial attack may be as high 
as 10 to 14%. About three weeks after treatment of the primary attack there is 
a relapse (or recrudescence as we call it) and if this has also to be cut short by 
quinine there is usually a second and perhaps a third at about the same interval. 
Then there follows a long period (usually about seven or eight months) during which 
it seems as if the infebtion had completely died out. Then quite suddenly, without 
any apparent reason, there is a sharp “ recurrence ’ which, like the primary attack, 
may be followed by several recrudescences at intervals of about a month. 
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Temperature charts showing how a relapse of this type of malaria differs from a 
primary attack are illustrated in fig. 4. A relapse, instead of beginning with 
gradually increasing fever, begins abruptly with a sharp attack ushered in by a chill 
or rigor and thereafter there is usually a febrile paroxysm every other day instead of 
daily as in the primary attack. 
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Parasitologically the change from the mild “endemic” type to the severe 
“epidemic” type is evidenced not only by an increase in the number of asexual 
parasites but particularly by the earlier appearance and greater number of gameto- 
cytes. When we first obtained the Madagascar strain of P. vivax in 1925 it was 
difficult to infect mosquitoes from it during the primary attackt because gametocytes 
were seldom present in sufficient numbers before the day arrived on which it was 
the prescribed practice to terminate the course of therapeutic malaria, this day being 
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as a rule the tenth from the beginning of the attack. After adopting the particular 
procedure mentioned, the gametocyte-producing capacity of the strain became changed 
in the manner shown in fig. 5. 

The difference in the number of gametocytes appearing in the blood of cases in 
the second series as compared with the first was as striking as was their earlier 
appearance but because actual counts were not made in all cases this result cannot 
belshown diagrammatically. The difference in numbers, however, was obvious from 
the results obtained in mosquitoes fed upon the cases. The number of odcysts in 
mosquitoes fed when the strain was first obtained rarely exceeded ten, but the 
number in mosquitoes fed when the strain was at the height of its gameocyte- 
producing activity was often several hundred. In these insects sporozoites were so 
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Cases infected when the strain was first obtained. Gametocytes were not found in any case before 
the sixth day : in 31% of cases they were not found before the twelfth day or later. 

Cases infected at the later period. Gametocytes found in some cases as early as the third day: in 
all cases they were found before the twelfth day. 

In the early series they were found on or before the eighth day in 30%, of cases. 

In the later series they were found on or before the eighth day in 82%, of cases. 


numerous that they could be found in every part of the anatomy of those which 
were dissected and they were still to be found in the salivary glands of insects which 
had infected as many as thirty persons. 


(2) The Influence of the Dose of Infection 


At the end of the preparation of a batch of infected mosquitoes for the purposes 
of malariatherapy there are, let us say, 100 infected insects available. During the 
following two months or more, while they are being used for infecting patients, 
many of them die and the sporozoites in the glands of those that remain alive 
gradually become used up. Towards the end of the batch only two or three insects 
may be alive and there may be only a few sporozoites in their salivary glands. In 
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persons of normal susceptibility the result of infection by the bites of these two or 
three lightly-infected insects is usually quite different from the result of infection by 
the bites of many heavily-infected insects at the beginning of the batch. Some 
examples of the usual reaction are shown in fig. 6. In these cases the primary 
attack is represented by only two or three days of irregular fever from which the 
patient recovers without specific treatment or there may be no appreciable sign or 
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symptom of any kind at the period when the primary attack should occur. The 
first type is called an abortive case, the second a latent case, but the difference is 
only one of degree and the subsequent course of both types is the same, namely 
that there is a long period of complete freedom from fever and parasites and then, 
at a period corresponding with the period of “ recurrence” in the severe type, there 
is a sudden sharp attack. This observation is a repetition in the laboratory of what 
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happens in countries like Holland and England where (because only one or two 
lightly-infected mosquitoes are responsible for each indigenous case) most of these 
cases are abortive or latent in the primary attack and are only detected at the period 
of recurrence in the following spring. Another observation showing the influence of 
dosage is that in benign tertian malaria the condition of latency can always be 
produced by a few prophylactic doses of atebrin which kills most, but not all, 
sporozoites injected by a mosquito. Thus persons who take three tablets of atebrin 
(each containing 0°1 grm.) on the day before they are bitten by mosquitoes infected 
with P. vivax and the same dose on the day of being bitten and for five following 
days remain quite free from the risk of a malarial attack within the usual incubation 
period of the disease but usually have an attack at the period of recurrence about 
eight months later. Yet another is the fact that in persons who are naturally 
resistant to infection with the benign tertian parasite one can often break down the 
resistance and give the person an attack by repeating the dose. An example is 
illustrated in fig. 7. 
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The first infection was by the bites of 15 mosquitoes but there was only a very slight reaction 
characteristic of a latent infection. The second ry was by the bites of 30 mosquitoes but only a 
mild abortive attack developed. A third infection by the bites of 22 mosquitoes produced a frank attack 
which, however, showed a tertian instead of a quctidien periodicity and tended to die out spontaneously 
after eight peaks of fever. 


(3) The “ Recurrence” in Benign Tertian Malaria 


The recurrence in benign tertian malaria is a striking event and why and how 
it happens is still a mystery. It has never been observed in any other kind of 
malaria than that due to P. vivax. In induced malaria it occurs only in cases 
inoculated in the natural way by the bites of mosquitoes, never in cases induced by 
the inoculation of malarial blood. Like the first frank attack in latent infections it 
occurs at a definite period after the primary infection and the time of its onset is 
not in any way dependent on season or climate or changes in atmospheric humidity 
or any other environmental factor which has been thought from time to time to 
provoke the onset of a relapse. Observations with regard to it have upset several 
views and opinions, particularly about the value of some antimalarial drugs for 
radically preventing the effects of an infection and for preventing relapses. The 
phenomenon: of recurrence has also upset published views on the influence of season 
and climate on the incidence of relapses. An interesting example was mentioned by 
Professor Blacklock in a recent discussion on the Ceylon epidemic. During the 
War he and other workers in Liverpool made the important observation that, with 
any system of anti-relapse treatment, much better results were obtained on cases 
treated during the summer than on cases treated during the spring. It was 
suggested that the higher summer temperature was the cause. However, in all 
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probability, the true reason was that the soldiers treated had contracted their 
benign tertian malaria in Macedonia during the autumn of 1916 and 1917 and that 
in the spring of the following years they were due for their recurrences against which 
no system of anti-relapse treatment is effective. The consequence was that an 
anti-relapse treatment given in the spring was effective in only about 4% of cases 
while the same treatment given in the summer (by which time most of the men 
had of their recurrence and the recrudescences which follow it) was effective 
in 60 ‘0+ 

Lastly, the phenomenon of recurrence and the allied phenomenon of latency 
serve to explain some epidemic waves of benign tertian malaria which cannot be 
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correlated with the incidence of anopheles mosquitoes. Fig. 8 shows the annual 
epidemic curve of benign tertian malaria in Northern Europe and fig. 9 the curve of 
admissions to hospital for malaria among troops in Northern India. 

There is a major summer-autumn wave and a minor spring wave. For a long 
time the explanation of the spring wave in Northern Europe was a puzzle to 
epidemiologists. It begins in March before the first brood of anopheles has hatched 
out and it ends in June just when these insects are beginning to become prevalent. 
The explanation is that the wave is due to recurrences + first attacks in latent 
infections as can be seen from fig. 10 which shows results obtained at Horton. 
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(4) The Different Sequence of Relapses in Benign Tertian and Malignant 
Tertian Malaria 


The usual sequence of relapses in benign tertian malaria as observed in 107 cases 
at Horton is shown in fig. 11. A is the period of freedom from fever and parasites 
which follows cessation of the treatment which brought about recovery from the 
primary attack. B is the period of about two months’ duration during which one 
or more recrudescences of fever and parasites are very likely to occur. C is the much 
longer period (usually between six and ten months) during which it seems as if the 
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infection had been completely overcome. D is the period when the probability of 
a recurrence” of fever parasites is about twice as great as at any earlier period. 
E is the period during which recrudescences often follow the recurrence. 

The usual sequence of relapses in malignant tertian malaria as observed in 87 
cases at Horton is shown in fig. 12. It will be seen that in the malignant tertian 
disease the only relapses are “ recrudescences” occurring at short intervals after 
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recovery from the primary attack. There is no “ recurrence”’ and the total duration 
of febrile manifestations seldom exceeds six months and is usually less. This 
difference from benign tertian malaria is very remarkable and is of much importance 
clinically and epidemiologically. 


{5) Note on the Application of Some of the Above Observations to a Study of the 
Clinical and Parasitological Features of the Recent Malaria Epidemic in Ceylon 


The recent epidemic in Ceylon, as in other countries in which P. vivax as well 
as P. falciparum is prevalent, manifested itself in two waves. The major wave 
began in October and the secondary wave began in the following April. From what 
was said in Note 3 above it will be evident that if P. vivax played a considerable 
role in the primary wave it was inevitable that a secondary wave due to recurrences 
and first attacks in latent infections would occur in the following spring. It was 
very probable, too, that if the recurrences happened to coincide with a prevalence 
of the insect vector they would give rise to new infections because of all types of 
relapse the “ recurrence” is the best infector of anopheles. Thus, unless Ceylon is 
a country in which the phenomenon of recurrence in benign tertian malaria does 
not occur, the onset of the secondary wave can be explained satisfactorily on these 
grounds. At the same time an explanation based on the inevitability of recurrences 
and first attacks in latent infections does not rule out the view that some cases in 
the secondary wave (particularly in areas which did not suffer during the primary 
wave) arose in the manner described by Dr. Briercliffe on page 32 and in Appendix 3 
of his official report. 

The primary wave is a more difficult problem. First there is the question 
whether it was initiated by an outburst of relapses or whether it started with an 
increase of primary cases. Available evidence on this question is partly clinical, 
partly parasitological. On the clinical side I have received from Ceylon, through 
the good offices of Dr. Briercliffe, 180 temperature charts of cases admitted to 
hospital between October and December 1934. Of these charts 63, which were 
kindly sent by Dr. Somasundram, Visiting Physician to the Civil Hospital, Kandy, 
are of the earliest cases which occurred during the epidemic. They are of cases 
admitted to hospital between the first week of October and the second week of 
November. They comprise cases in which only P. vivax was found and cases in 
which the infection was a mixture of P. vivax and P. falciparum. The charts of 16 
cases due to P. vivax are reproduced in fig. 13. Clearly they are primary cases with 
one or more febrile paroxysms every day and it is interesting to see that some of 
them resemble the charts of cases of our Madagascar strain of P. vivax illustrated 
in fig. 1. 

Charts of some cases of mixed infection with P. vivax and P. falciparum are 
reproduced in fig. 14. They, too, show the type of fever which is characteristic of 
a primary attack. Thirdly, in fig. 15 I have reproduced six charts which probably 
represent recrudescences or relapses. These six are all that I could find among the 
charts of cases admitted- before the second week of November. Later I received 
from Dr. Seneviratne, Medical Registrar, General Hospital, Colombo, a second 
collection of temperature charts of some of the earliest cases which oceurred during 
the epidemic. Most were of cases admitted to the civil hospitals at Kurunegala and 
Kegalle between September 26 and October 6, 1934. They included cases in infants 
and young children and appeared on the whole to represent a less severe clinical 
type than was exemplified in the first collection received. 

On the parasitological side the chief evidence available is that provided in the 
parasitological study of cases made during the epidemic by Dr. Wijerama, 
Pathologist to the General Hospital, Colombo. He studied more than 3,000 positive 
blood-films collected between October 1, 1934, and March 31, 1935, and described 
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the results in detail in a paper published in the Journal of the Ceylon Branch of the 
British Medical Association. An important item of evidence relative to the question 
whether the epidemic started with an outbreak of relapses or with an increase of 
primary cases is that in films from 230 cases admitted to hospital between October 1 
and November 11, no gametocytes at all were found. The first occasion on which 
gametocytes were found was in two of 70 cases admitted during the week ending 
November 18. Thereafter they were found in increasing numbers of cases to the 
end of March. This failure to find gametocytes during the first six weeks of the 
epidemic is strong evidence for the view that most cases during that period were 
primary attacks. Another important item of parasitological information comes from 
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Dr. P. B. Fernando, Visiting Physician of the General Hospital, Colombo, who in 
his account of the study of 647 cases, reports that a noteworthy feature was the 
uncommonly heavy parasitic infections met with. He writes that his previous 
experience had been that in order to find parasites in a thin film careful search of a 
number of microscope fields was necessary but that in the recent epidemic the 
results of examination were quite different. Heavy parasitic infections were found 
in most cases and in some there were infections with as many as from 15 to 80 
parasites per field. This argues in favour of primary attacks rather than of relapses 
and accords with what was said in the earlier part of this paper about the cause of 
the severity of primary attacks in cases infected with our Madagascar strain. 
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On a consideration of both the clinical and the parasitological evidence summarized 
above, it seems to me that in all probability the first event in the epidemic was an 
increase of primary cases rather than an outburst of relapses and that the increase 
of primary cases began in some areas as early as the last week of September or the 
first week of October. I may add that inspection of the temperature charts of cases 
admitted to Hospital at Kurunegala and Kegalle during those weeks leaves one with 
the impression that the cases which occurred at the beginning of the epidemic were 
of a milder clinical type than were the cases which occurred later when the epidemic 
was at the height of its activity. 


THE CEYLON EPIDEMIC 
ONSET .AND COURSE AS SHOWN BY PARASITE FINDINGS 
DR WIJERAMA'S FINDINGS INCASES EXAMINED FROM Isr OCTOBER, 1934 TO 3isr MARCH,1935 
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A second important question is whether the epidemic began suddenly in an 
explosive manner or whether it began gradually with a steady increase of cases week 
by week. I think that on this question the best available evidence is provided by 
the results of Dr. Wijerama’s laboratory survey of parasites in blood-films, because 
these are the only results which enable the onset and progress of benign tertian and 
malignant tertian malaria to be examined separately. For this reason I have 
reproduced Dr. Wijerama’s results in fig. 16. The curve starts with cases admitted 
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during the week ending October 7 when one film positive for P. vivax and one for 
P. falciparum were recorded. In the next week there were five infections with P. 
vivax, ten with FP. falciparum, and one mixed. During the next eight weeks 
infections with P. vivax and P. falciparum were about equal, both types showing a 
gradually rising prevalence. In the ninth and tenth weeks, both types rose sharply 
and a week or two later malignant tertian malaria evidently became severely 
epidemic. Thereafter there was a striking difference between the two curves. The 
curve of cases due to P. vivar rose more slowly than that of cases due to P. 
falciparum and did not attain its maximum until the nineteenth week. 

The curve of positive blood-films shown on this chart agrees with the curve of 
clinical cases given in the paper by Dr. Fernando and if we accept it as exemplifying 
what happened in most parts of “ the epidemic area” it seems as if we must decide 
that the epidemic began gradually rather than suddenly and that it did not become 
explosive in character until it had been'increasing steadily for six weeks or more. 
It is noteworthy in this connexion that Dr. Briercliffe on page 32 of his official 
report says that in all districts the peak was reached in from five to eight weeks from 
the start of the epidemic and that according to Dr. Wijerama’s records the first high 
peak of P. falciparum occurred about three weeks after gametocytes were first found 
in blood-films. A further point in favour of a gradual increase might be that during 
the first six weeks of the epidemic the mortality at all ages was low and that when 
deaths did begin to occur the first rise in mortality was among infants and young 
children and that later there was a rise among adults. This would be consistent 
with the view that the endemic strains gradually attained their maximum vigour and 
activity in the manner which was described in Note 1 as having happened to our 
Madagascar strain of P. vivax. 

The conclusion which seems to emerge from this analysis of the constitution of 
the primary wave is that its onset and progress were not very different from the 
onset and progress of epidemics which have occurred under similar conditions in other 
parts of the world where the bulk of the population at risk possessed little or no 
natural or acquired immunity to the disease. Among several examples which might 
be quoted, Dr. Wenyon has reminded me that an epidemic in the town of Nemi near 
Rome, which we visited together a few years ago, was perhaps as instructive as any. 
Nemi is one of the so-called “ castle towns” in the Alban Hills. It is situated on 
Lake Nemi, at no great distance from endemic foci of malaria in the Agro Romano 
but ordinarily, except for imported cases, it is quite free from the disease and 
anopheles are very rare. In 1928 and 1929 the level of Lake Nemi was lowered 
about 14 metres in a search for the sunken barges of Caligula. This work created 
numerous suitable breeding places of anopheles which became very abundant. The 
result was that in 1929 there was a serious epidemic in which 616 persons out of a 
population of about 1,000 were affected. This epidemic, like the epidemic in Ceylon, 
showed that in an area where there are few gametocyte carriers and almost no 
anopheles, an invasion by great numbers of these insects can give rise to a serious 
epidemic provided that the population at risk possesses no immunity to the disease. 
It is equally true that areas in which there are plenty of anopheles but no gametocyte 
carriers may almost immediately suffer from an epidemic when a number of gametocyte- 
carrying cases are imported. This is what happened in England and various countries 
in Europe after the War. In both conditions, for reasons which I mentioned in the 
discussion on the Ceylon epidemic at a previous meeting of this Society, lack of 
immunity in the population at risk is almost certainly an essential factor. 

In concluding this paper I should like to make it clear that although what 
I have said seems to show that the mode of onset of the epidemic was different 
from that suggested by Colonel Gill in a previous discussion,’ I am not myself 


A, 


1 Proceedings, 1936, 29, 537, and references below. 
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committed to one view rather than to the other. Colonel Gill, in the discussion 
referred to, advanced strong reasons for the view that the onset of the epidemic 
was sudden and explosive, the prime cause being an outburst of relapses. What I 
have done is to advance reasons for the view that the onset was gradual, that it 
consisted of an increase of primary cases rather than relapses, and that it did not 
become explosive until it had been increasing steadily for six weeks or more. I have 
stressed this view in order that workers may be in a position to study the problem 
from both aspects before arriving at a final conclusion with regard to it. 
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Discussion.—Sir RICKARD CHRISTOPHERS: Of the various points dealt with by the 
authors of the paper, that relating to the effects of “ dose” of infection is one of the most 
important. The severity of the malaria often contracted by those on shooting or other 
expeditions into the jungle is well known. This has sometimes been thought to indicate 
infection with some particularly virulent strain of parasite, or even some very virulent form 
of parasite derived from monkeys or other jungle animals. From experience of the conditions 
under which such infections are acquired it is much more probable that the severity of the 
case has been brought about by massive inoculation of sporozoites. In the laboratory it 
certainly appears that in bird-malaria infections may be “ worked up” by choosing heavy 
gametocyte carriers for infecting the mosquitoes, just as has been described in human 
malaria by the authors of the paper at Horton. Recently, in order to obtain uniformity in 
series of infected birds used in carrying out certain drug tests, it was thought that it might 
be a good thing for each bird to be bitten by a single mosquito known to have sporozoites in 
the glands. The plan, however, did not work, owing to the number of negative cases 
following such a procedure, even though in every case it was certain that the bird had been 
fed on and that the mosquito feeding had sporozoites. A number of these birds, however, 
developed infection eventually, say by the tenth or twelfth day instead of on the sixth day. 
It seemed probable that here minimal dosage had delayed the appearance of infection. 

In regard to the causation of epidemics, the final and fully satisfactory answer can only 
be arrived at when the actual conditions have been worked out in the field. An interesting 
account has been given by Covell and Baily of the regional epidemic observed by them in 
Sind.’ This is almost the only epidemic of the kind which has been studied on the spot at 
its commencement, and with what may be called modern methods of malaria investigation. 
Colone! James and his colleagues have rather stressed the point that the Ceylon epidemic 
developed gradually and not suddenly. “ Gradually ’’ is perhaps not a good word to apply to 
what is known of the usual onset in this kind of epidemic. At the same time it is 
undesirable to exaggerate the suddenness or to introduce unnecessarily any mysterious 
element that is not really there. Covell and Baily in the first week of the Sind epidemic 
found only a very low sporozoite rate and also a very low percentage of gametocyte carriers. 
Yet by the sixth week it was estimated that everyone in the area was infected. Allowing 
four weeks for the time necessary for one complete infective cycle (gametocyte to gametocyte), 
this gives at most two cycles by which such a result had been brought about. The authors, 


1 Records Mal. Survey of India, 1932, 3, 279. 
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however, point out, in explanation of this seemingly remarkable result, that if it is assumed 
that under optimal conditions for infection each crescent-bearer in four weeks gives rise to 
ten, then even 1 : 200 crescent bearers at the beginning of the epidemic is sufficient to give 
5% crescent bearers in the fifth week and 50% by the ninth week, these being about the 
rates actually encountered. In fact Covell and Baily’s view is that, given optimum conditions 
and a step-like geometrical increase of the order noted, the length of the time during which 
optimum conditions exist is all-important and determinative. Thus if we suppose that in 
normal years time allows only for three geometrically increasing cycles, merely an ordinary 
fever season results. Increase in the period of optimal conditions (humidity, temperature, 
&e.), antedating by four weeks the normal, might well, by allowing for a further cycle with 
its magnified effect, make this an epidemic year. 


Sir JOHN MEGAW said that the only question that he wished to ask Colonel James was why 
he showed such timidity in avoiding the use of the term “ virulence?” In connection with 
parasites of all kinds the word virulence was ordinarily used to express the power of the 
parasites to damage the hosts, and when Colonel James succeeded in breeding a race of 
parasites which were capable of causing very serious disease, he (the speaker) saw no reason 
why their increased capacity for damage should not be referred to as heightened virulence. 


Dr. L. FABIAN Hirst said that the only epidemic of malaria on record in Colombo 
previous to 1984, when the great Ceylon epidemic reached the outskirts of the city, had 
occurred during 1903-4 in a northern suburb. It was severe, but was strictly localized to 
the neighbourhood of certain quarries containing pools of water in which the carrier insect 
bred abundantly. The outbreak responded promptly to anti-larval measures. Mr. H. F. 
Carter had seen the original drawings by the late Dr. Marshall Philip, and there was no doubt 
that the species of mosquito concerned was correctly identified as culicifacies over thirty 
years ago. This small epidemic appeared to have had features in common with the vast 
one of 1934-35 likewise spread by culicifacies, mostly bred in pools of water in the drying 
beds of rivers and streams. Normally this anopheline was not found in the Colombo district 
or in the south-west wet zone of Ceylon. 


Group-Captain H. E. WHITTINGHAM, said that experiences in the Great War had 
proved that there was a type of malaria that was recurrent, and tended to resist all 
treatment. It was difficult, however, to impress the younger generation with this fact, 
for there was a tendency to assign to newer anti-malarial drugs, such as atebrin and 
plasmoquin, the power to cure malaria in a few days or weeks. It had almost seemed that 
another war would be needed to dispel this erroneous conception, but Colonel James had 
succeeded in doing so quite peaceably by the aid of experiments at Horton and observations 
on the recent Ceylon epidemic. 

Could Colonel James explain the tertian periodicity of benign tertian malaria? Many, 
if not most, sufferers from malaria were probably bitten by infective mosquitos on several 
occasions, yet after a few days continued fever tertian periodicity would manifest itself. 


COLONEL JAMES (in reply) said that the method of infection by the intravenous 
inoculation of sporozoites (the approximate number injected in each case being known) was 
now being used at Horton for studying quantitatively the effect of the “ dose" of infection. 
One finding was that a malarial attack within the usual incubation period could be caused 
by a much smaller number of sporozoites of P. falciparum than of P. vivax. He agreed 
with Sir Rickard Christophers that to speak of the onset of the Ceylon epidemic as having been 
“ gradual’ might be misleading unless it were mentioned that the word was being used to 
mean only “ proceeding step by step’”’ without reference to speed. In reply to Sir John 
Megaw’s question, he thought that “ virulence’’ implied the possession or elaboration of 
& poisonous or venomous active principle (“toxin’’). If so, it was not a good word to apply 
to the malaria parasite in which, so far as he knew, no “ toxin” had been found. In reply 
to Group-Captain Whittingham, he agreed that in primary attacks of benign tertian malaria 
the change from quotidian to tertian fever was difficult to explain when several groups of 
parasites in different stages of development were present in the peripheral blood day after day. 
He supposed that the difficulty would remain until it was known precisely by what patho- 
logical process the febrile paroxysms of malaria were caused. 
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[January 15, 1936] 


Surgical Perforation in a Medizval Skull with Reference to 
Neolithic Holing 


By Dan McKenzir, M.D., F.R.C.S.E., F.S.A." 


HOL.InNG of the skull by scraping through the vault with a suitable flint, obsidian, 
glass, or shell scraper has long been known to have been a practice in vogue for the 
cure of epilepsy and other maladies in Neolithic Europe, among extant races in North 
Africa, the South Sea Islands, and elsewhere. Of the Neolithic specimens, most have 
been found in France; only one or two in Britain, as Wilson Parry has pointed out. 

From the literary history of Medicine we learn that scraping away the bone with 
a metal raspatory for fracture of the vault was recommended by Hippocrates and 
continued by surgeons after his day until the invention of perforators of various 
kinds led to more rapid, if less safe, operating. The Hippocratic teaching directs 
that scraping should be continued in the line of fracture until it is no longer visible. 
But, if the fracture is found to pass into the vitreous, scraping is to be discon- 
tinued, and the trepan, which seems to haye been a circular saw, shaped like 
our trephine (Francis Adams), is to be applied, except when the bone is depressed 
or fragmented. Fragments are to be left undisturbed until they have been subse- 
quently raised up off the dura by the formation of granulations. The danger of 
tearing open the dura seems to have been clearly recognized. 

Hippocratic scraping was employed only for trauma, whereas Neolithic holing 
was probably used for epilepsy and giddiness, as well as for a religious rite (T. Wilson 
Parry). It is questionable whether any specimen of Neolithic holing for fracture or 
other manifest injury has so far come tolight in Europe. It is true that two speci- 
mens were believed by a French observer (Parrot, 1881) to show signs of an 
accumulation of pus in the neighbourhood of the aperture. But the reasons given 
for his conclusion are not very convincing, and with these doubtful exceptions, none 
of the Neolithic skulls show any signs of injury for which an operation might 
have been undertaken. 

On the other hand, curiously enough, when we turn to the Inca skulls of 
ancient Peru, the state of matters is reversed. The great majority of the skulls 
which were operated on in that country had sustained fracture; only a few show 


1 This paper, by the late Dr. Dan McKenzie, was read by his friend and collaborator, Dr. T. Wilson 
Parry. 
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the bone to have been sound, and the operation, therefore, to have been performed 
for medical, as distinct from surgical, reasons. The Inca method differs, moreover, 
from the safer Neolithic scraping in that the bone was sawn completely through in 
a square or quadrilateral. The danger of the method is disclosed by the compara- 
tively small number that bear the marks of healing. 

In this connexion also we may recall that, according to Lucas Championniére, 
trephining for certain head injuries was insisted upon by the miners of Cornwall at 
a time when the operation was out of favour in the hospitals of London because of 
its risk. He regarded the immemorial popularity of the operation in that part of 
the country as a relic of the neolithic practice, handed down from prehistoric 
antiquity. 

Such considerations make it plain that in addition to medical reasons, equivalent 
in this connexion to magical or demoniac reasons, holing of the skull for fracture, 
and perhaps also for other effects of trauma, such as osteomyelitis with pus 
formation (extradural abscess), has also been carried out, if not in Neolithic times, 
at least by a number of native races. It is conceivable, therefore, that the less 
ancient surgical or Hippocratic scraping may itself have been adopted from the 
folk-operation. 

When it was that the Neolithic practice as such finally died out in Western 
Europe is perhaps doubtful: but Broca reported that it was still being performed in 
Brittany as late as the seventeenth century of our era for the cure of epilepsy, the 
outer table and sometimes the whole thickness of the bone down to the dura being 
removed. 

The skull we are now considering, a photograph of which is appended, is that of 
an adult male, and is in a state of good preservation, as indeed are nearly all the 
skulls in this collection. It was discovered in the ossuary that is lodged in the 
ambulatorium of St. Leonard’s Church, Hythe. In it there is an opening that bears 
quite a distinct resemblance to the scraped Neolithic perforations, albeit, unlike most 
of. those, this operation has been performed for trauma. The opening is situated 
on the right side of the frontal bone, equidistant (3 cm.) from the coronal suture 
and the temporal line, and 5 em. vertically above the external angular process. It 
exhibits several of the characteristics familiar to us in Neolithic holing; but it also 
shows certain differences. 

Thus the opening is, as in the Neolithic specimens, pond-shaped, having its edges 
bevelled from without in, the outer table being more widely removed than the 
vitreous, a feature that is the sign-manual of scraping, whether with a flint or a 
steel instrument. It will be observed, moreover, that the area of vitreous removed 
is much less extensive than that of the outer table and diploé. The measurements 
read : Opening in the outer table, widest transverse diameter, 20 mm.; widest vertical 
diameter, 25 mm. Opening in the vitreous, widest transverse diameter, 11 mm.; 
widest vertical diameter,6 mm. That is to say, as the photograph shows, while the 
vitreous has been laid bare almost as far as the edges of the outer table and diploé, 
it has not been removed to that extent, a shelf of bone being left around the opening 
that exposed the dura. Furthermore, the edges of the opening in the outer table and 
diploé are smooth and rounded, while those of the vitreous are abrupt, notched and 
irregular. 

On the other hand, in most of the Neolithic specimens that have been figured 
the size of the vitreous opening approaches more nearly to that through the outer 
table, so that the abrupt vitreous shelf of this present specimen constitutes an 
additional point of difference between it and the Neolithic skulls. 

There is, however, one ancient British specimen that bears a close resemblance 
to ours. This is the Mountstuart (Bute) skull in the National Museum of 
Antiquities, Edinburgh. In situation, in the slope of the margins of the opening, 
and in the presence of a vitreous shelf, both specimens are curiously alike. But the 
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opening in the Mountstuart skull, which is referred to the Bronze Age, has a raised, 
everted lip. Consequently, the opinion has been expressed by Sir Arthur Keith and 
Dr. T. Bryce that the opening is entirely the result of pathological changes 

In the Hythe skull, on the other hand, there are no signs of any bone infection 
or disease, the smooth edges of the opening showing that the subject had survived 
the operation by many years. 

As we have already remarked, Neolithic holing seems to have been performed ; 
not for surgical reasons, but for medical reasons only, for epilepsy and other diseases. 
The Hythe skull, on the other hand, shows unmistakable marks of trauma, a groove 


Recent discovery made by Dr. Dan McKenzie among the collection of skulls in the crypt of 
Hythe Church, showing healed wound of cranium treated by primitive methods. (Medieval.) 


in the frontal bone running straight down from the aperture in the vault to the 
upper margin of the orbit. It is hard to see how this could have been produced 
by the operator. But it is almost as hard to imagine how it could have been 
caused by an injury. The edges of the groove, I may say, like those of the opening 
itself, are smoothly healed. It might perhaps be suggested that a spear or arrow 
had struck the vault of the cranium obliquely from above and behind, fracturing the 
bone at the point of impact, and ploughing its way along the surface of the bone 
down to the upper margin of the orbit. There is, however, visible in the photograph, 
a faint line, like a shorter and shallower fissure or groove running upwards and 
inwards from the opening, and this raises the question whether both of those lines 
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do not represent the radiating fissures of a fracture of the vault produced by a fall 
or a blow from some blunt object. 

To sum up: If we could be assured that the sharp, irregular edge of the vitreous 
is not the result of post-mortem change, then the most probable explanation of the 
appearances would be that the case had been one of depressed fracture from direct 
violence caused by some agent unknown; that the Hippocratic method of scraping 
followed by the separate removal of the vitreous, possibly in fragments, was adopted ; 
and that the operation was successful. If, on the other hand, the sharp edge of the 
vitreous is due to small pieces of bone having broken off from it subsequent to death, 
we shall have to admit that the whole opening may have been produced by scraping 
only. My own opinion is that the former view is the more likely. 

We conclude with the observation that the bones constituting the Hythe 
collection have recently (1932) been submitted to expert examination by B. N. 
Stoessiger and G. M. Morant [1], and the conclusion they have come to is, that the 
bones are, like those of similar ossuaries elsewhere in England, simply the graveyard 
skeletons of the ordinary inhabitants of the district, and not, as was at one time 
supposed, the remains of men killed in battle in the neighbourhood. They are 
considered to be post-Roman, or more definitely, according to Dr. Morant, the 
remains of people who “lived between about 1100 and about 1600 A.p.” Their 
general type, as exhibited by their measurements, accords with that known as 
Mediterranean. 

In the preparation of this report I have been indebted to my friend T. Wilson 
Parry for helpful guidance; to the Rev. C. W. C. de Boinville, vicar of Hythe, for 
permission to photograph the skull ; and to Mr. J. Graham Callander, Curator of the 
National Museum of Antiquities, Edinburgh, for obtaining for me photographs of the 
Mountstuart specimen. 


Reference.—|1} StTorssiGER, B. N,, and Morant, G. M. Biometrika, vol. 24. Page 135-202. 
May 1932, 


A Case of Primitive Surgical Holing of the Cranium Practised in 
Great Britain in Medieval Times, with a Note on the 
Introduction of Trepanning Instruments 


By T. WILson Parry, M.D., F.S.A. 


THE skull, brought to light by Dr. McKenzie, has been treated, it appears to me, 
in a primitive surgical manner by scraping and trimming the bony edges of the hole 
with flint implements, any fragments of fractured bone having been previously 
removed. The wound of the bone itself had healed perfectly and the patient had 
made an excellent recovery, living for many years and ultimately dying from some 
other cause. 

It must not be thought that, when bronze and iron were introduced, implements 
made of these materials immediately took the place of stone for operating on the 
human body. Thus, for example, long after the introduction of metals the Egyptians 
continued to use stone implements when embalming their dead, as they regarded the 
employment of metal instruments upon the human body as a desecration. 

I feel confident, from the experience gained in conducting a series of experiments 
on recent and dry skulls with primitive implements, that the sides of the wound on 
the vertex of this Hythe Crypt specimen were treated by scraping with flint flakes. 

It has long been a puzzle to medical antiquaries as to when the Neolithic method 
of surgically holing the cranium ceased to be employed. It is a far ery from 
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neolithic days to medieval times. During all that interval we have but scant 
evidence that operations were performed upon the skull in Western Europe. When, 
however, a case occurred I think we are justified in concluding that surgeons would 
tend to revive old methods rather than attempt innovations. 

I wish now to draw attention to another specimen. In the Museum of the Royal 
College of Surgeons is a skull labelled: “ Found at Greenhithe with accompanying 
boneimplements. Anglo-Saxon?” The card-index notes that: “ No further history 
was obtainable. The bone implements do not suffice to date the skull definitely ; 
they might be Anglo-Saxon, but it is not impossible that they belong to a much earlier 
period. The skull has been trepanned, and up to the present no case of trepanning 
is known among Anglo-Saxon skulls. Purchased 1910.” 











Now in 1910 it was thought that primitive surgical holing of the skull in 
Western Europe was associated with the Age of Stone-Culture and that alone. 
Nevertheless, the finder of the skull was probably quite justified in regarding it as 
Saxon. He probably discovered it in a Saxon grave, and when he sold the skull he 
stated his beliéf in its Saxon identity. The purchaser was the doubter, because he, 
like everyone else, had never seen a like specimen. He therefore added a query after 
ow words “ Anglo-Saxon.’ I myself see no reason why it should not be Anglo- 
Saxon. 

The specimen exhibits a large opening in the skull 5 cm. (antero-posterior 
diameter) by 5°8 cm. (lateral diameter) situated over the posterior aspect of the right 
parietal bone (fig. 1). Signs that the bone has been scraped at the expense of the 
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outer table of the skull from without inwards towards the centre of the hole are very 
evident. The implements employed were flint flakes, and the type of the surgical 
holing of the bone is that commonly regarded as Neolithic. 

The Anglo-Saxon period lasted from the fourth or fifth to the twelfth century. 
If the skull be Anglo-Saxon it is a landmark between the Neolithic Period and the 
Middle Ages and shows the type of operation still carried over from the past. I 
am unaware of any other method for “ opening the skull” in Great Britain being 
adopted from this time up to theemployment of thetrepan. This primitively treated 
skull, noted by Dr. McKenzie, which has lain along with over a thousand other 
skulls in the crypt at Hythe, has awakened interest in the method adopted by 
Neolithic Man, over four thousand years ago, for “ opening the skull.” 


Note on Trepanning Instruments 


The use of the TREPAN (Tperavoy from TtpeT@, I turn) is described in the 
Hippocratic writings. The form of instrument used in Hippocratic times is pictured 
in fig. 24. This was called by the Latins TEREBRA (= borer). It was operated by 
a thong round the centre in the same way as the Neolithic flint-pointed bow-drill, 
or it was operated by a cross-beam. It was employed when the piece of bone to be 
removed was larger than could be covered by the modiolus. The piece to be removed 
was surrounded by perforations at short distances from each other, and then a scalper 





FiG. 2a. 


was introduced and driven through the interspaces between each perforation, and so 
the roundel of bone was removed. 

Celsus (ca. A.D. 50) describes the MODIOLUS used by the Romans (fig. 28). It 
was a round hollow instrument with a serrated edge furnished with a centre pin. 
This was operated by a bow or thong, and the centre pin was removed after the 
instrument had begun to bite. 

A trepan similar to the modiolus (fig. 2p) was in use in England in the 
fourteenth century. It is figured in a MS. in the Bodleian Library on “ Chirurgia ” 
of the fourteenth century by John Wryghtson, an English surgeon. 
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Lanfrane (fourteenth century), used a trepan or borer (fig. 2E) with a spear- 
shaped point for making a ring of perforations. Such an instrument is figured in 
many manuscripts and printed editions of Lanfranc. In the fifteenth century, 
Brunswick describes the instruments and the English version of the sixteenth century 
states: ‘ There be treppanes to make small holes for lyftynge up ye bones and there 
isdivers manners.” They were straight instruments terminating with a long gimlet- 
like screw. : 

The four models above described cover the time from Hippocrates (ca. 400 B.c.) 
up to and including the end of the Medimwval Period (ca. a.D. 1485). It must not 


z. 








Fia. 2c. 











Fic. 2p. 





Fic. 25. 


be forgotten that the Hythe Crypt Skulls have been dated Mediwval. None of these 
four metal instruments could have brought about the aperture in the skull of the 
Hythe Crypt that we are considering. We can say at once that the operation was 
not performed by a trepan. The sides of the hole slope downwards and inwards 
towards the centre, as in the case of the Neolithic operation, and a flint instrument 
was most probably employed to scrape the bone smooth and trim the edges of the 
aperture. 

Two other trephining instruments were introduced in the sixteenth century. 
Ambroise Paré (1510-1590) employed the brace or drill-stock with a binding screw 
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to fix the saw the drum of which was straight and smooth with a shoulder (fig. 2c). 
In 1575 the first mechanical trepan is described by Matthia Narvatio of Antwerp 
(fig. 2F). It consisted of a horizontal beam with a cog-wheel in centre turned with 
a handle which actuated various trepanning saws. 


I wish to acknowledge with thanks the loan of the skull, showing primitive 
surgical holing, from the Hythe Crypt, sent me by the Rev. Cyril Norris, Vicar of 
St. Leonard’s Church, Hythe, for purpose of exhibition at the lecture. 

Also my grateful thanks are due to the Royal College of Surgeons for permission 
to have the primitively holed Anglo-Saxon skull from the Museum photographed 
and drawings made from trepans from the Instrument Room in the Museum, for 
reproduction in this paper. 
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Section of Laryngology 


President—LIONEL COLLEDGE, F.R.C.S. 


[March 6, 1936) 


DISCUSSION ON NON-MALIGNANT OBSTRUCTION 
OF THE C&SOPHAGUS 


OPENING PAPERS 


(1) V. E. Negus 


THE subject is best dealt with by considering the different regions of the 
cesophagus from above downwards. In this paper pure neurological disorders will 
be omitted—such as lack of relaxation of the cricopharyngeal sphincter and 
paralytic defects of propulsion of food, as in bulbar palsy and some other diseases. 


Similarly, obstruction by foreign bodies is not considered. Congenital abnormalities 
incompatible with life and not amenable to treatment are also excluded. 

Webs at the Cricopharyngeal Fold.—Patients may be seen complaining of 
difficulty in swallowing, referred to the upper opening of the cesophagus, extending 
over several years, sometimes with no apparent reason to account for the trouble, 
and in other cases attributable to ulceration from corrosives or inflammatory 
disease. Direct inspection reveals constriction at the mouth of the cesophagus by 
webs of different consistency, some thick and firm, and others thin and friable. 
The lumen of the gullet may be reduced to a minute size, admitting only the 
smallest bougie. 

Treatment is simple and effective, provided the patient will return whenever 
necessary. The lumen may be enlarged with a series of bougies, followed by the 
introduction of cesophagoscopes of increasing size until one of 20 mm. by 18 mm. 
has been passed. Jackson recommends the use of alligator forceps to divulse the 
web; they should be passed through the stricture closed and then withdrawn open. 
The treatment of such cases is easy and the results are excellent. 

Chronic Hypopharyngitis.—Long-standing inflammation of the cricopharyngeal 
fold, usually limited to its upper surface, as described by Paterson and Brown 
Kelly, will eventually lead to obstruction, because of cicatricial contraction of the 
mucous and submucous layers. Inspection reveals superficial ulceration with the 
formation of granulations and in places thin webs, which narrow the entrance of 
the cesophagus. 

Local treatment consists of dilatation, repeated after a few weeks and continued 
for as long as necessary—possibly for years. To avoid injury to the epithelium 
the use of a dilatable rubber bag is recommended, followed by the passage of an 
cesophageal speculum or ceophagoscope provided with a beak, to allow of gradual 
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insinuation. Webs may tear and ulceration may be increased temporarily, but such 
damage is unavoidable and is not dangerous. 

After-treatment consists of giving dry powders of bismuth, as recommended by 
Chevalier Jackson, to cover the denuded and inflamed surfaces. Phenol lozenges 
also are useful as a local analgesic and antiseptic. If secondary anemia is present 
iron may be given, or extract of hog’s stomach. 

In long-standing cases we have observed the development of malignant changes, 
a small nodule of firm consistency appearing on the inflamed surface and proving, on 
microscopical examination, to be carcinomatous. The treatment then called for is 
excision of a segment of the upper cesophagus, together with the cricopharyngeal 
fold and a portion of the hypopharynx. In view of the possibility of such carcino- 
matous change it appears justifiable to recommend this operation in resistant cases 
of simple hypopharyngitis, even when no actual evidence of malignancy is to be 
seen (fig. 1). 

An operation of less severity, which might be effective, would be division of the 
cricopharyngeal sphincter, without opening the oesophagus. 


Fic, 1.—Upper surface of the cricopharyngeal fold in a woman aged 73, showing chronic 
inflammation, with ulceration, and the formation of granulations. The condition appeared 
to be undergoing malignant changes, although no definite evidence was found. Because of 
severe dys ae. unrelieved by treatment, a segment of the cesophagus and hypopharynx 
was excised ; the gullet was reconstructed by Trotter’s method. The patient made a good 
recovery, and was able to swallow well. 


Pharyngeal Diverticulum.—Obstruction of the oesophagus is produced in two 
ways after herniation of the hypopharyngeal wall. The filled pouch presses on 
the lumen of the gullet and interferes with the passage of food downward, and 
the anterior lip of the pouch is pulled against the back of the cricoid by the crico- 
pharyngeal sphincter and is also pushed forward by the contents of the pouch. 

In slight cases dilatation of the cricopharyngeal sphincter, combined with 
periodical emptying and washing-out of the pouch, will relieve symptoms. Advanced 
cases call for excision of the diverticulum, by a one- or two-stage operation. Other 
measures—such as endoscopic removal of the party-wall between the pouch and the 
cesophagus, the division of the cricopharyngeal sphincter without opening the pouch, 
or suspension to the pharyngeal wall—have been recommended, but there are 
objections to their use. 

Stricture following the Swallowing of Corrosives.—Cicatricial contraction is most 
marked at the cricopharyngeal fold and at the level of the left bronchus. In most 
cases both regions are affected. It is necessary to widen the lumen at the mouth 
of the cesophagus before attending to strictures lower down. 

At the middle of the cesophagus the condition may be difficult to treat because 
the strictures may be long, multiple, and out of line with one another. They follow 
the purposive or accidental swallowing of corrosive alkalies or acids, and in our 
experience are rare. We have records of no more than three such cases in the last 
twelve years. 





33 Section of Laryngology 905 


The acute stage of obstruction calls for the use of rectal salines with glucose ; 
later on gastrostomy may be required. No attempt at dilatation of the stricture is 
made until the acute stage has subsided and cicatricial contraction has occurred. 
Exposure through an cesophagoscope will, in any but extreme cases, allow a thin 
bougie of Jackson’s type to be passed through the lumen of the stricture; graduated 
bougies can then be used, or, preferably, a dilatable bag, to avoid damaging the 
surface. Such treatment, if repeated persistently—at first weekly, and later at 
gradually increasing intervals—should relieve all symptoms. 

More severe cases may be treated by Plummer's thread-guided method. The 
main difficulty is to entice a thread to pass through the stricture, but once it is firmly 
anchored in the small intestine, the passage of graduated bougies, under its guidance, 
is easy. If obstruction is extreme, gastrostomy is required. This is followed by 
retrograde bouginage by Tucker’s method, a swallowed thread being drawn out of the 
stomach to form an endless loop. 

Jackson has reported success in establishing a lumen through a complete 
stricture by perforation carried out by combined peroral and retrograde cesophago- 
scopy, under fluoroscopic guidance. If the lumen of the csophagus cannot be 
restored an external gullet may be constructed, as described by Dr. Kelemen. 

Stenosis following Impaction of a Foreign Body.—Although foreign bodies may 
lodge in the casophagus for months or even years, with extensive ulceration and the 
formation of abundant granulations, yet stenosis seldom occurs after their removal. 

We have made direct observations on a child, aged 24 years, who had a half- 
penny impacted for three months at the level of the thoracic inlet, with severe 
obstruction. Direct examination three months, and again one year, later revealed no 
signs whatever of cicatrization. 

Stenosis following Specific Fevers, Syphilis, or Peptic Ulceration.—Occasional 
causes of cesophageal ulceration are diphtheria, typhoid, and scarlet fever. We 
have seen cases where no other reason could be found for stenosis except the 
effects of one of these fevers. The obstruction is usually at the cricopharyngeal 
fold or the level of the left bronchus, but we have seen one such stricture midway 
between the left bronchus and the diaphragm. The appearances do not differ from 
those produced by corrosives. Gradual dilatation is required, as already described. 

Syphilis is a rare condition in the cesophagus, and we have only one supposed case. 

A case of stricture just above the diaphragm, apparently due to peptic ulceration, 
is illustrated (fig. 2). 

Simple Neoplasms.—Such a cause of obstruction is extremely rare, but tumours 
such as papillomata, lipomata, fibromata, and angiomata have been reported. 
Removal will cause the symptoms to disappear. 

Pressure from Without.—We have seen dysphagia caused by the pressure of 
chondroma of the cricoid cartilage on the cervical @sophagus. Removal of the 
growth surgically affords a cure in such a case. Thyroid tumours may cause 
pressure, but usually only if malignant. Mediastinal tumours, such as lymph- 
adenoma or sarcoma may give rise to a moderate degree of obstruction; the only 
practical form of relief is by deep X-ray therapy. 

Aneurysms also produce a moderate degree of dysphagia, but treatment of 
a dilatation large enough to press on the gullet is palliative only. A patient may be 
relieved by passing a feeding-tube through the oesophagus and leaving it in place ; 
direct guidance may be required, but the operation gives rise to anxiety. 

Congenital Shortening.—Since the original papers of Brown Kelly and Leonard 
Findlay, many cases of this condition have come to light and an explanation is 
given for the dysphagia of a number of patients. 

The treatment falls under two headings: (a) that of symptoms attributable to 
dilatation of that part of the stomach lying above the diaphragm, such as pressure 
on the heart ; and (b) that of cicatricial stenosis causing dysphagia. 
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It is with the last group alone that we have to deal. In these cases there is not 
only a developmental failure to grow in length but also a lack of expansion of the 
lumen ; furthermore the epithelial lining of the narrow segment may be deficient. 

The treatment should consist of gradual dilatation with a rubber bag distended 
with water; the use of this instrument avoids any possibility of injury to the 
cesophageal walls and cannot cause superficial ulceration. Dilatation is carried out 
at intervals, in accordance with the symptoms and radiographic findings, and a good 
result may be expected. 














Fic. 2.—Stricture of the esophagus in a middle-aged man, just above the diaphragm, apparently due 
to contraction in the site of a peptic ulcer. There was dysphagia, gradually increasing over a period of 
contr months. A diagnosis of carcinoma was first made in error, The patient died of arterio- 
sclerosis. 


A factor to be considered in these cases is the possibility of regurgitation of acid 
contents from the thoracic stomach into the lower end of the wsophagus, with peptic 
ulceration. It is possible that excessive dilatation of a cicatricial stricture may 
increase the liability to this unfortunate occurrence, as there is no possibility of 
closure by mechanical or muscular factors while a meal is in process of digestion. 
The means we suggest of avoiding this complication—with its resulting symptoms of 
discomfort or pain in the cesophagus, in the back, or round the ribs—is to advise the 
patient to avoid the horizontal posture as far as possible, so that the force of gravity 
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may help to prevent regurgitation, and also to give him small and frequently repeated 
doses of alkaline powders, taken dry. 

(Esophagectasia.—Wide dilatation of the oesophagus, from the level of the 
diaphragmatic orifice upwards, has as many possible means of treatment as 
explanations for its causation. 

The possibility of primary dilatation by air-swallowing in infancy has been rather 
neglected, although it is mentioned by Chevalier Jackson and others. If the gullet 
is distended gradually by air its walls can no longer meet as a result of muscular 
action ; peristalsis is thus eliminated. The prophylaxis and the treatment of early 
cases must therefore aim at prevention of aerophagy. Once wide dilatation has 
occurred it is impossible for the damage to be undone. Any reflex cause in the 
abdomen, such as an inflamed appendix, gastric ulcer, or a gall-bladder filled with 
stones, must be sought and treated. If no such cause is found, the daily passage of 
Hurst’s mercury-tilled bougie may be used, after preliminary wide dilatation of the 
diaphragmatic hiatus. The rationale of this treatment presupposes lack of relaxation 
of the cardiac sphincter because of degeneration of Auerbach’s plexus. Lavage of 
the esophagus, at intervals, may be required to prevent cesophagitis ; an ordinary 
stomach tube is used. To stretch the hiatus we prefer to use a bag introduced 
through a wide cesophagoscope and dilated under vision, but others employ a bag 
passed under fluoroscopic guidance. Stretching the cesophagus by fingers introduced 
through an abdominal incision has also been advocated. Knight has suggested 
destroying the sympathetic nerve supply of the cardia by’stripping the plexus from 
the coeliac axis artery, so as to prevent excessive muscular contraction. The results 
of such treatment appear to be disappointing. 

In certain cases stagnation of food leads to cesophagitis and cicatricial contrac- 
tion. A simple fibrous stricture is thus produced at the level of the diaphragm ; it 
is treated by dilatation with a bag, at repeated intervals. 

When the cesophageal walls have stretched to an extreme degree they also 
elongate, and kinking takes place. This provides yet another cause for obstruction 
to passage of food. 

The wedge-like dilatation of the diaphragmatic orifice by the heavy, dilated 
esophagus may cause part to descend into the abdomen. A reasonable form of 
treatment in cases with kinking consists in opening the abdomen, freeing the 
cesophagus from the diaphragm, and straightening it by drawing the lower part 
down into the abdomen. One of our cases recently treated in this manner by 
Harold Edwards has much improved. Some surgeons, in addition to the freeing and 
straightening, have thought it wise to establish an anastomosis between the stomach 
and the cesophagus. 


(2) G. Kelemen (Budapest) 


Ante-Thoracic Plastic Operations for Impermeable Stricture of the Gisophagus.— 
The large number of strictures of the cesophagus observed in Hungary is due to 
the fact that hydroxide of potassium (caustic potash) is popular for cleansing in 
that country. In spite of the proscriptions of the authorities, this substance is much 
used in village households for preparing soap and for other methods of cleaning. It 
leads to many cases of poisoning, ‘partly as a means of suicide and partly by 
accidental confusion with drinking water. 

When the resulting strictures are found to be impassable during attempts at 
dilatation, or reach an impassable stage later, owing to neglect of such treatment, 
a substitute for the cesophagus by plastic operation is indicated. This plastic 
substitute may be successful even in cases of carcinoma of the csophagus, as has 
been shown in a case reported by G. Grey Turner to this Section in December 1933," 


1 Proceedings, 1934, 27, 355 (Sect. Laryng., 8). 
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but the bad condition of the patient often contra-indicates the performance of the 
series of necessary operations which may last as long as a year and a half. 

The plastic operation (fig. 1), as performed by Professor de Bakay of Budapest, 
consists of five stages: (1) Bringing the stump of the esophagus to the surface on 
the left side of the neck above the clavicle. (2) Forming a tube from the skin of the 
anterior chest wall. (3) Drawing forward a loop of jejunum and preparing a 
jejunostomy on the abdominal wall. (4) Uniting the opening of the esophagus with 
the upper end of the skin tube. (5) Uniting the lower end of the skin tube with 
the jejunostomy. 

Twenty-four such completed operations have been performed in our clinic and 
there is at present a further series in the various stages of the operation. The 
plastic channels, which have been functioning excellently for years, enable the 
patients to perform hard physical work. The inner covering of the ante-thoracic 
skin tube becomes adapted to its new function: the hair roots and the sweat-glands 
degenerate and the skin becomes on the whole, similar to the mucosa of the 
cesophagus. 


The manner in which food and drink reach the stomach through this new canal 
is quite different from the normal act of swallowing. 

In order to study this process experiments have been performed on two groups of 
patients. In the first group the cesophagus opened at the surface in the neck (fig. 2). 
This group was subdivided into those in which the cesophagus was completely cut 
across and those—the majority—in which a lateral cesophagostomy had been per- 
formed leaving the lumen of the cesophagus continuous down to the stricture. The 
patients had all been operated on for long periods and were thus accustomed to their 
new circumstances. The second group consisted of cases in which the complete 
plastic operation had been performed and the new canal was functioning 
satisfactorily (fig. 3). The length of period since the operation varied. 

For the experimental bolus, rubber glove-fingers filled with water to make balloons 
of different sizes, or pieces of bread rolled into balls, were used. These were 
attached to thick silk threads, since it was found that thinner threads caused 
distinctly more irritation to the pharyngeal mucosa. This irritation has to be 
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reduced as much as possible, and the application of cocaine is not permissible. The 
thread passed out of the mouth, over a small revolving drum and had weights 
attached to its free end by means of a hook. All the experiments were performed 
with the patients in the sitting position. 


me 


| 
P 1] | 
Va, ‘ 


Fic. 2. 


In the first group a peculiar fact was observed, namely that all kinds of boluses, 
even those of smallest dimensions, were pulled out through the oesophagus, pharynx, 
and mouth without delay. This fact is remarkable since the strength of swallowing 
is not at all diminished, for a bolus is forced out with normal strength through the 
opening in the neck. 


a 


Fig. 3. 





Following these results those patients in whose cases the complete operation had 
been performed were examined. There was no hindrance to the passage of a bolus 
through the skin tube, but there was everywhere a measurable resistance to the pull 
of the weight as in normal subjects. This resistance was most marked at the upper 
end of the cesophagus. At this point a mass of 45 grm. could be held in equilibrium. 

It is a curious fact, that even in the presence of great nausea sometimes lasting 
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for hours, vomiting is never observed in patients with an artificial esophagus. The 
explanation of this fact lies in the circumstance that there are no smooth muscular 
fibres in the new csophagus. 

The experiments described, show that the sphincter action at the upper end of 
the cesophagus may play some part in this also. This sphincter functions again 
only after the complete plastic operation has been carried out, but it is never as 
strong as in the normal subject. 

As a summary of our results it can be stated that to achieve an efficient 
mechanism for the closure of the upper end of the esophagus against forces acting 
from below, there must be a tubular closed continuation of the upper part of the 
cesophagus. This can be formed by either the normal cesophagus or the ante- 
thoracic skin tube. This closure cannot be entirely explained by nervous action, as 
it occurs even where a complete division of the cesophagus has been performed. 


(3) A. Brown Kelly 


A Case of C£sophageal Stenosis of Unknown Origin.—The patient, a girl 
aged 3 years and 4 months, was admitted to hospital under the care of Dr. 
Geoffrey B. Fleming, because of gradually increasing difficulty in swallowing and 
persistent vomiting. She had been in good health until five months previously, 
when vomiting began; this was severe during the first week, but subsequently 
was milder. The child was emaciated. No information could be elicited as to 
the cause of her illness; her mother denied the possibility of a corrosive having 
been drunk. Tuberculosis and syphilis were excluded. In hospital she refused 
solids, hid them, and when fed clenched her teeth and spat; she drank milk 
readily, but a large part was regurgitated. 

X-rays showed obstruction of the gullet opposite the lower border of the fourth 
thoracic vertebra, and above this a dilatation. The cesophagus seemed to pass 
backwards and downwards from the lower and posterior part of the dilatation and 
to become gradually narrowed until it tapered to a point. In a lateral skiagram the 
appearances were somewhat suggestive of a pouch, but differed in that the dilatation 
opened below and discharged backwards and downwards. Endoscopy confirmed the 
presence of a large dilatation which gradually narrowed below and posteriorly to a 
funnel-shaped constriction, the upper end of which was superficially ulcerated. A 
careful search was made for an exit, but none could be found. 

The condition became worse and gastrostomy was performed, but the child died 
of bronchopneumonia at the age of 3 years and 8 months. 

At the post-mortem examination, made by Dr. J. W. 8. Blacklock, the under- 
noted conditions were found in the cesophagus: A small semicircular fibrous 
diaphragm on the anterior wall close below the pharyngo-cesophageal junction ; 
immediately below this there was dilatation as far as the level of the bifurcation ; 
here definite narrowing began and continued downwards for about 4 cm.; no gross 
pathological change was noted in ‘the wall of the narrowed area; below the con- 
striction the dilatation was mottled and discoloured. Microscopical examination of 
tissue from the stenosed site showed some hypertrophy of the longitudinal muscle- 
fibres, but more particularly of the circular fibres, in addition to fibrosis between 
them. Foci of round cells and mononuclears were present between the bundles 
of circular fibres. The stenosis was possibly due to fibrosis, but the cause 
was doubtful. The necropsy did not furnish a definite diagnosis; the findings, 
however, were compatible with the view that a corrosive had been swallowed. This 
possibility had been considered during the child’s life, but the denial or concealment 
of the occurrence of any such accident by those in charge had led to its being put 
aside. We are now inclined to assume either that the corrosive was weak and did 
not burn the mouth or pharynx or disturb the patient sufficiently to attract the 
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mother’s attention, or that the mother, although cognizant of the accident, denied 
all knowledge of it in order to escape the blame. 

Vallecular Dysphagia.—This is a peculiar condition which has not yet been fully 
explained. Slight cases are seen by radiologists and by laryngologists who look for 
them, but patients with pronounced symptoms are very rare. So far as I know, 
vallecular dysphagia was first described, and thus named by R. R. Woods, of 
Dublin, in 1931.1 His patient had distressing dyspnoea and gross dysphagia, owing 
to the epiglottis being pushed back against the posterior wall of the pharynx. Two 
and a half years later he stated that he had not seen another case. In 1933, 
J. E. G. MeGibbon and J. H. Mather® reported the investigation by radiology and 
laryngoscopy of a large number of normal persons and of patients complaining of 
discomfort in swallowing. They distinguish a primary and a secondary variety 
of vallecular dysphagia. Briefly stated, the primary is a purely local affection of 
uncertain «#tiology, while the secondary is due to manifest disease. The diagnosis 
in their cases was made almost invariably by X-ray examination, only in one 
primary case was food lying in one vallecula seen by indirect laryngoscopy. 
Another contribution to our knowledge of this disease is a paper by Gerlings 
and den Hoed.* ‘These writers are of opinion that the size and shape of the 
vallecule and pyriform sinuses, which show great individual variation, may play an 
important part in holding up food. 

In the case to which I wish to direct attention, I found difficulty in determining 
what was wrong, as the man’s mental state rendered him unable or unwilling to 
describe his symptoms. The information given by the nurses, of his occasionally 
half-filling a sputum-mug with mucus in the course of two or three minutes, and the 
constant hypersecretion of saliva, raised the suspicion of a pharyngeal pouch or 
of obstruction in the cesophagus, but the presence of these conditions was disproved 
by endoscopy and radiology; on the other hand, the hold-up of barium in the 
valleculezes and pyriform sinuses was revealed. 

When this man was first seen, unfortunately I omitted a procedure which I 
usually adopt in cases of dysphagia—the laryngoscopic examination of the patient 
immediately after the swallowing of soft food. Later, when this method was 
employed, it immediately demonstrated the condition at fault even better than X-rays. 
As the patient swallowed, the food gradually collected in the abnormally roomy 
valleculz, covered the median glosso-epiglottic fold, and reached even above the 
level of the upper edge of the epiglottis. For this test the food should be such as 
will form a fairly firm coherent bolus. 

A striking feature in this case which may be an etiological factor, is the great 
distance between the posterior wall of the pharynx and the structures opposite—the 
base of the tongue and the epiglottis (fig. 1, p. 40). 

Ascending Fibrosis of the Gsophagus in an Infant.—Fibrosis of the wsophagus 
appears to be an affection of not infrequent occurrence in infants. Our attention 
has been directed to if as a serious and possibly fatal complication in cases of 
congenital shortening of the cesophagus. In the case about to be described, the 
comparative slightness and occasional absence of symptoms during the first three 
months of life and their progressive aggravation during the last two months, 
seem to indicate that the chief changes found in the cesophagus after death were 
of post-natal origin, and also that the slight shortening in the cesophagus was not 
congenital but secondary to fibrosis. 

A female infant, 64 weeks old, was admitted to the Royal Hospital for Sick 
Children, Glasgow, under Dr. Stanley Graham, on account of vomiting, which had 


1 Lancet, 1981 (i), 1187; Id., Brit. Med. Journ., 1983 (ii),1189. 
2 Brit. Med. Journ., 1988 (ii), 1013. 
3 Acta-Oto-Laryngologica, 1935, 22, 519. 
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been frequent from birth. Sometimes it took place immediately after a feed, at 
others, a half to one hour later, and occasionally it was projectile. The infant was 
sent in as a case of pyloric stenosis, but the evidence being insufficient, she was 
discharged in a few days with instructions as to diet. For about a month she kept 
well and then vomiting recurred. It now differed from that previously present, in 
that the main trouble was to get the food down. Choking was excited readily and 
often caused regurgitation by the mouth or nose. Mucus was also expelled. She 
was readmitted to hospital when 44 months old, and was then found to be mentally 
defective. Despite the vomiting, she was thriving and gaining weight, when she 
died from bronchopneumonia, aged 5 months. 











Fia. 1.—Vallecular dysphagia. 


Barium is seen passing over the base of the tongue and collecting in the vallecul# and pyriform sinuses 


About a week before her death an X-ray examination was made. Immediately 
after the swallowing of barium, the esophagus appeared sausage-shaped and distended 
to the level of the lower edge of the seventh thoracic vertebra. A small tail was 
continued down from the left margin in front of the inter-vertebral disc. No barium 
passed below this level throughout the examination. 

The post-mortem examination was made by Dr. J. W. 8. Blacklock, who found, 
in addition to evidence of acute bronchopneumonia and double acute otitis media, 
the convolutions of the brain small (microgyria), internal hydrocephalus, and 
malformation of the cesophagus. 
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The cesophagus when opened along the middle of its posterior surface was seen 
to be dilated from near the upper end to 1 cm. above the bifurcation where a 
maximum width of 2°5 cm. was attained. Below this level the width rapidly 
diminished to the cardiac canal, the upper end of which was not sharply demarcated. 
It was thus difficult to estimate the exact length of the canal, but this might be 
regarded as at least 3 cm. In the middle 2 cm. the lumen was so reduced as 
scarcely to allow the passage of a fine probe (fig. 2). The wall of the lower half of the 
canal was of cartilaginous hardness which was most marked below and diminished 














Fic. 2.—Left: Fibrosis of lower third of cesophagus in a girl aged 5 months. Right: 
Average normal csophagus (boy, same age). The level of the upper end of the @sophagus 
and of the bifurcation of the trachea is indicated by dots in both sketches. 


in passing upwards. The lining membrane of the canal and of the cesophagus for 
a short distance above it was smooth with no longitudinal ridges, lustreless, and of a 
dirty grey colour. These pathological changes were suggestive of a morbid process 
having invaded .the lowest part of the esophagus and extended upwards, whereby 
the cardiac canal, which normally is very dilatable, together with about 2 em. of 
the esophagus above it, had been converted into a rigid channel with an abnormally 
small lumen. 

The measurements of this abnormal cesophagus are given below, together with the 
corresponding average measurements of six normal cesophagi from infants of the 
same age (five months). 
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Differences it 
Average normal abnormal 
Abnormal cesophagus at esophagus from 
cesophagus 5 months average normal 
em, 
Cricoid to bifurcation... me a . . + 
Bifurcation to cardia . . 
Total length - ee on ae 
bifurcation to upper end of cardiac canal 
Length of cardiac canal... 


0- 
0- 
0- 
2- 
2- 


The two sets of measurements reveal but little difference between the diseased 
cesophagus and the average normal, either in the length of the whole cesophagus or 
in that of its upper and lower sections respectively. The seat of the morbid process, 
and the effect that it has produced, become apparent, however, when the two parts 
of the lower section—the cardiac canal, and the part of the cesophagus between the 
upper end of the canal and the bifurcation, are compared with the corresponding 
normal regions. In the abnormal cesophagus the cardiac canal seems to have 
gained considerably in length, while the region extending from its upper end to the 
bifurcation is shortened by an even greater amount. 

I am indebted to Dr. J. W. S. Blacklock for the histological examination of the 
part of this child's cesophagus extending from the bifurcation of the trachea to the 
stomach. His investigation demonstrates the undernoted conditions and thereby 
confirms the presence of an ascending fibrosis. 


Pathological Report on the Gisophagus (lower part, from bifurcation to cardia). By 
J. W. S. Blacklock. 

(1) Upper portion at and below bifurcation of trachea (14 mm. in length). Shows no 
abnormality. A small lymph-gland outside the esophagus at this level shows some catarrhal 
change in the sinusoids. 

(2) Middle portion, below (1) (19 mm. in length). Shows interstitial fibrosis involving all 
the muscular coats including the muscularis. The longitudinal coat is least involved and the 
fibrosis is most marked in the plane between the longitudinal and circular muscular coats. 
Focal accumulations of round cells are present and, like the fibrosis, are most marked around 
and in the neighbourhood of small blood-vessels. Many of the groups of ganglion cells are 
surrounded by small round cells, but for the most part little degenerative change has 
occurred in the large nerve-cells. The inflammatory lesion and the fibrosis are most marked 
at the lower end of this portion and diminish in an upward direction; at the upper end they 
are practically absent. A small lymph-gland at this level shows catarrhal change in the 
sinusoids. 

(8) Lower portion, from below (2) to cardia (24 mm. in length). The chronic 
inflammatory and fibrotic lesions are most marked in this portion, particularly at the lower 
end just above the level where the gastric type of epithelium stops. In this portion many 
of the muscular cells show degeneration. The cellular exudate and fibrosis around the 
capillary vessels are very marked and some of the capillaries show closure due to proliferation 
of their endothelial lining. 

Thickness of Wall of Gsophagus 
F’'rom outer edge of longitudinal muscular coat to inside edge of musculari 
(microscopic measurements). 
(Esophagus with Normal child 
Portion ascending fibrosis of same age 
mm, mm, 
Upper (1) 
At bifurcation oad es oa 1-08 0-9 

Middle (2) 

Upper end oe “se oo 1-17) 
Lower end ... nee eas its 2-08 ! 

Lower (3) 

MG Sr. oon 2-89 } 1-8 at thickest portion 
Lower end (just above gastric epithe 1-53 
lium) 


1-35 at thickest portion 
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The histological examination proves, at least in this case, that the fibrosis began 
at the lower end of the cesophagus and had reached the level of the bifurcation at 
the time of death. In an earlier case the process passed even higher. 

H. P. Mosher’—who has written extensively on infection of the cesophagus, with 
resulting fibrosis—states that fibrosis first attacks involuntary muscle and thus 
commences in the lower part of the m@sophagus. In the region extending a 
few millimetres above the anatomical cardia, a more definitely localizing and 
predisposing cause is the presence of patches of gastric mucosa. Schaffer, who 
specially studied the cardiac glands, could demonstrate the:n in 70% of autopsies. 
P. E. Ireland* recently indicated that these glands are more susceptible to infection 
than the mucous glands of the stratified squamous epithelium, and that they are 
often involved through the blood in an acute infection. Dr. J. W. 8. Blacklock has 
frequently found what appear to the naked eye to be small erosions or ulcers in the 
lowest part of the gullet. On microscopic examination these prove to be breaches 
in the normal squamous epithelium whereby the underlying submucosa is exposed. 

In this case an opinion cannot be expressed as to whether the infection was ante- 
or post-natal. If we may judge from the other regions and organs that occasionally 
are infected during intra-uterine life the involvement of the cesophagus at this 
period is quite conceivable. Mosher states that he has found evidences of pre-natal 
infection of the csophagus, shown by peri-cesophageal glands and a localized 
hypertrophy of the musculature opposite the glands. 


Herbert Tilley showed two skiagrams of the chest of a patient who had 
suffered from rapidly increasing dysphagia. The first revealed a clearly defined 
ovoid swelling in the right mediastinum, about the size of a hen’s egg. It was in 
close contact with the cesophageal wall at the level of the sixth and seventh dorsal 
vertebra. In the second there was a calcified gland as large as a pea above the 
right bronchus, and numerous diffuse shadows radiating from roots of each lung. 

History.—The patient, a man, aged 37, was under the care of Dr. Batty Shaw 
in University College Hospital, in July 1930, on account of dysphagia of sudden 
origin and quickly increasing degree, accompanied by substernal pain aggravated by 
swallowing, and a superficial hyperesthesia. 

On July 25, X-ray examination demonstrated the conditions noted. Three days 
later, the gullet was examined by direct endoscopy, but no lesion could be detected 
in the mucous membrane above, within, or below that portion of the lumen which 
was much narrowed by the pressure of the mediastinal “tumour.” Within a few 
hours of the examination the symptoms began to disappear, and by the end of a 
week the patient was taking ordinary food, and recovering his lost weight. He was 
convalescent within a month. In a letter received on February 5, 1936 he states 
that there has been no recurrence of the dysphagia, his health is excellent, and 
during the past 54 years he has put on from 14 to 16 pounds in weight. 

In view of the history, radiographic findings, and rapid subsidence of 
symptoms after cesophagoscopy, it seems probable that the ovoid swelling in the 
mediastinum was a suppurating tuberculous gland which was on the point of bursting 
into the gullet when that viscus was investigated. The patient’s mother died of 
tuberculous peritonitis. 

A more detailed account of the case, including Dr. Batty Shaw’s comments, was 
published in the Proceedings, 1931, 24, 443 (Sect. Laryng., 19). 


Eric Watson-Williams said that some cesophageal ulcers were peptic. He 
had once removed such an ulcer; the pathologist reported that the specimen was 
normal cesophageal mucosa, with some muscular tissue, and that in one place there 

1 Inter-State Post-Graduate Medical Assembly of North America, 1980, 95. 
* Laryngoscope, 1933, May. 
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was a small area of gastric mucous membrane ulcerated in the centre. He had seen 
three cases of peptic ulcer in which the pathologist supported his diagnosis, and in 
none of those was there a stricture subsequently. All were relieved by alkaline 
treatment. 

The other type which he wanted to mention was a congenital stricture at the 
level of the seventh dorsal vertebra. The only two cases he had seen were in adults. 
One had had gastrostomy performed, and was unable to swallow anything at all. 
On examination there was a complete obstruction 28 cm. from the mouth. The 
patient was given a string to swallow, and a week later it was possible to dilate the 
cesophagus, and to put in a Souttar’s tube; this was passed in four days. The 
procedure was repeated with a bigger tube, and that also was passed. Later the 
man saw Mr. E. D. D. Davis, who reported a typical congenital cesophageal stricture. 
At the end of a year the patient returned; ulceration had been followed by fibrous 
stricture and he was supplied with a bougie which he passed every day. That was 
three years ago, and even now, if he missed more than one day he experienced some 
difficulty. 


Douglas Guthrie said that some years ago he had seen at his clinic a child 
aged 4 years who had difficulty in swallowing. Two small fibromata were discovered 
just within the cesophagus. Removal was accomplished by snare, and no stricture 
followed. The fibromata together were the size of a small walnut. 


D. R. Paterson related a case which he had seen before the days of X-rays 
and direct vision. The patient, a man aged over 70, had begun to complain that his 
swallowing was not right, and after some months he died. On post-mortem 
examination a large pedunculated fibroma, the size of a small pear, growing from the 
middle third of the gullet, was found. 

Mr. Tilley’s case reminded him of one in a girl aged 12, who had difficulty in both 
swallowing and breathing. She came into hospital very ill, and the passage of a 
tube showed some obstruction in the qsophagus. Careful examination was 
impossible, because the breathing was so bad. After her death a few days later, a 
large abscess, due to caries of the spine was discovered ; this had pressed on both the 
cesophagus and the air passage. 


H. Bell Tawse said his impression was that vallecular dysphagia meant the 
presence of particles of food in the vallecula which had to be dislodged by coughing 
or straining before they could be swallowed. If a normal person was given barium 
to swallow, none was seen in the vallecule. He doubted whether the term 
dysphagia should be applied to this condition. Why food was side-tracked into the 
valleculss during deglutition he did not know, but he had seen three cases in ten 
years, all associated with nasal and post-nasal catarrh, in men who smoked 
cigarettes to excess. The first patient was continually choking and coughing at 
meals and began to fear he had cancer of the throat. Beyond a little mucopus and 
saliva in the valleculm, and some reddening, no lesion could be found. A dry 
biscuit could be swallowed with ease, but particles found their way into the 
vallecula. There was no wsophageal obstruction in any of the cases. All were 
cured in a fortnight by giving up cigarettes, and they had no recurrence with pipe 
smoking. 


J. E. G. McGibbon said that he had recently seen four cases of spasm of the 
lower two-thirds of the cesophagus. 

One was in a man aged 70, who complained of difficulty in swallowing. X-ray 
examination showed a smooth stricture, with some dilatation above, in the middle 
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third of the w@sophagus. The dysphagia lasted only two or three days, and 
disappeared after a barium meal and X-ray examination. (sophagoscopy on the 
following day did not reveal anything that might have accounted for the condition. 
The second case was in a woman aged 30, who had a diffuse spasm of the lower 
two-thirds of the cesophagus, so that it presented a wavy outline. The spasm had 
passed off in two or three days. 

Yet another case was that of an old lady who appeared to have a pouch at the 
lower third of the cesophagus. X-rays showed it filling and emptying again. 
Nothing was found with the cesophagoscope, and a week later the passage of 
barium was seen by X-rays to be normal. 


G. H. Steele (who showed a cinematograph film illustrating his remarks) said 
that retrograde cesophagoscopy was applicable to the surgery of carcinoma. Ata 
joint meeting of this Section with the Section of Surgery a year ago the question 
of carcinoma had been discussed, and it was agreed that major surgery, including 
transpleural implantation of radium, was not of much use in these cases, as nearly all 
the patients died. At the other end of the scale were dilatation and gastrostomy, and 
the only hopeful advance was in irradiation. X-ray therapy produced good results, 
but, if too much was given, burning of the lungs occurred, while to give too little 
failed in its object. He and his colleagues had been carrying out the radon 
treatment of these cases through the @sophagoscope ; this method caused no upset 
of the patient, and in forty cases there had been no mortality. The great majority 
were re-enabled to swallow, and in two cases the patients had lived for three years 
afterwards. In all these cases the insertion of seeds had been from above. 
Malignant stricture of the cesophagus was often a long one, and the seeds could 
only be pushed in an inch or two. He had wondered why one should not, in 
addition, open the stomach, pass an cesophagoscope up the csophagus, and distribute 
the radon seeds more evenly up and down the growth. He had done this in four 
cases, in one of which the patient was now alive and well. Its application to 
non-malignant obstruction would, he admitted, be very limited; he had not carried 
it out in any non-malignant cases. 


V. E. Negus (in reply) said he did not mention simple spasm as a cause of 
obstruction, because he had not seen such a case. He had had cases in which 
physicians and radiologists thought the condition was spasm, but an organic 
cause had been discovered. 

Though it was away from the actual subject, he must make one remark about 
Mr. Steele’s observation that it was impracticable to implant radon seeds from 
above to a depth of more than an inch. If one used a muzzle-loading type of 
introducer with an indicator which could be set to any depth, and then got the 
cesophagoscope exactly into line, it was easy to plant seeds to a depth of 2 in. or 
more. The implantation could be done accurately, and with good results. There- 
fore it seemed undesirable to perform such an operation as gastrostomy for a similar 
purpose. 


G. Kelemen (in reply) said that with the artificial cesophagus it was 
interesting to watch the swallowing movement; it came only to the lower end of 
the skin tube. He agreed that the tube was composed only of skin, but it was an 
elastic tube, and it acted whether the patient sat or stood up, and when he was 
swallowing in those positions. 
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A. Brown Kelly (in reply) said he was glad to hear that among Members of 
the Section there was no disposition to operate on children with shortening of the 
cesophagus. 

The cause of the temporary obstruction in these children was spasm, which 
yielded to an endoscope or bougie. He had had a notable case of spasm in a 
healthy adult lasting two days. He remembered Dr. Guthrie’s case, and could 
confirm all that was said about it. 
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Section of Dermatology 
President—H. W. BARBER, M.B. 


[March 19, 1936] 


Multiple Leiomyomata.—H. W. BarBer, M.B. (President). 

Miss B. D., aged 33. The first lesions appeared on the left cheek eleven years 
ago. Since then they have gradually increased in number. At present they cover 
the cheek, extending upwards to the line of the orbit, anteriorly to the naso-labial 
fold, and downwards on to the neck. The distribution recalls that of a nevus 
lateralis. The patient has observed the characteristic symptom that the lesions 
become more swollen on exposure to cold. 


Fox-Fordyce Disease.—G. B. DowLinG, M.D. 

The patient, a woman, aged 25, is in excellent health except for this condition, 
which consists of follicular papilloma-like elevations occupying the whole of both 
axilla. Like other patients with Fox-Fordyce disease, she experiences intense 
itching from time to time. 

Menstruation is perfectly normal and the patient is, I am sure, psychologically 


healthy. 

Histologically, the apocrine sweat-glands are large but probably normal. Some 
small nodules of lymphoid infiltration are present immediately beneath the epidermis 
which here and there is acanthotic. 


Dr. L. FORMAN said that he had some difficulty in accepting Fox-Fordyce’s disease 
as a clinical entity or as a localized neurodermatitis. Many of the cases described were in 
women who showed psychological disturbances. He had observed in a woman a papular 
eruption of the axilla which had not been irritable. The papules had shown, on microscopical 
examination, dilated apocrine glands. So that the itching and the enlargement of the apocrines 
could be dissociated. The slight acanthosis, seen particularly at the opening of the ducts, 
might be produced by rubbing. The suggestion had been made that the dilatation of the 
acini of the gland was due to blocking of the opening of the duct. 


? Acrodermatitis Chronica Atrophicans (Herxheimer).—G. B. DOWLING, 
M.D. 


Miss H., aged 52. In September 1935 two deep bluish-red patches developed 
suddenly on the backs of the hands, and at about the same time two similar patches, 
though less pronounced, developed over the patella. The lesions have not become 
more extensive and have remained about the same in appearance. During the first 
month they were, however, firmer than at present. 

They consist of deep bluish-red areas, one fairly well defined, occupying almost 
the whole of the back of the left hand, the knuckles, and the proximal phalanges ; 
the other on the right hand, occupying the ulnar half of the hand and extending 
across the hand to the proximal phalanges of the index and first finger and over 
the wrist towards the radial border. All that can be seen on the knees are two 
ill-detined areas of dusky erythema. Livedo reticularis is seen on the legs. 


JUNE—DERM. 1 
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On the right hand the skin of the back of the hand gives the impression of being 
slightly atrophic but it is difficult to say whether or not the change is incompatible 
with the patient’s age. 

During the last month a small firm subcutaneous lump has appeared on the inner 
side of the tibia just below the left knee. 


Dr. F. PARKES WEBER said that he regarded this as a very unusual condition; it might 
be an early stage of Herxheimer’s chronic acrodermatitis atrophicans, but obviously it was 
a very doubtful case. With great hesitation he suggested that one should think of the 
possibility of its being a case of pellagra—an important consideration from the therapeutic 
point of view. 


Pustular Psoriasis.—J. E. M. WicLEy, M.B. 

The patient, a woman, aged 69, has had the eruption for seven years. It began 
around the nail of the left great toe, but she does not remember any injury. Then 
the other great toe was affected, then all the toes, and later the fingers and hands. 
The sequence of events is not easy to determine accurately, but apparently the 
eruption on the limbs and trunk appeared after that on the hands and feet. 

The patient has not had any “skin disease” before this and does not know of 
any in her family. She does not complain of any pain in the hands or feet, or in 
any of her joints. 

She appears to be quite healthy apart from the eruption, and general physical 
examination reveals no gross abnormality. The Wassermann and Kahn reactions 
are negative, as is also the complement-fixation test to the gonococcus. Gynecological 
examination reveals no obvious abnormality. 

The eruption is present on the hands, feet, extensor surfaces of the forearms and 
legs, and there are a few lesions on the abdomen. The scalp is free. 
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Hands and feet.—All the finger and toe nails are missing, being replaced by an 
erythematous eruption covered with dry, yellowish scales. On the thenar and 
hypothenar eminences and on the soles of the feet near the heels, are sharply 
defined scaling areas. Under several of the scales are pustules, or “ pustular 














Fia. 2. 


phlyctenules.”” There are also a number of brownish scabs, apparently the dry 
remains of such pustules. Similar lesions are also seen on the backs of the hands. 
These lesions are well shown in the accompanying photographs (figs. 1 and 2), in 
which the marked bilateral symmetry will be noticed. 
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Trunk and limbs.—The lesions are sharply defined, erythematous and covered 
with a dry, shiny scale, indistinguishable from the “silvery’’ scale of psoriasis 
vulgaris. In many of the lesions in all areas scales are seen to cover flat pustules, 
or pustular phlyctenules, whilst there are many brown scabs of dried pustules. 
Scattered over the eruption on the right shin are many frank pustules without any 
scaly covering. Cultures from the pustules have proved sterile. 

Histological report on a biopsy from a lesion on the right heel (fig. 3). By 
Dr. I. MUENDE.—In the affected area there is marked acanthosis, absence of 
stratum granulosum, and alternating para- and hyperkeratosis. Beneath the 
parakeratotic layer there is a large zone of cellular destruction where numerous 
cells have undergone colliquative degeneration. Among the degenerated cells there 
are very numerous polymorphonuclear leucocytes, which can be seen passing up 
between the lower layers of the stratum malphigii. 

The papille are very long and narrow, and in places come within two cells of 
the parakeratotic layer. The papillary blood-vessels are very dilated, and the pars 
reticularis is generally edematous. Within this layer there is very heavy infiltration 
with numerous lymphoid cells, a few polymorphonuclear cells and several eosinophils. 





In addition there is a marked proliferation of the endothelial cells. In some papille 
there is extravasation of blood-corpuscles. No micro-organisms could be detected 
within the pustules. The histological appsarances lend strong support to the 
diagnosis of pustular psoriasis. 

This case appears to be identical with those reported by Barber, Ingram, 
Roxburgh, and others under this title. 

Dr. A. C. RoxBuRGH said he had a similar, but worse, case in St. Bartholomew’s 
Hospital at the present time. The patient was an engineer and his hands had been affected 
with this pustular psoriasis three times in three years. When he first came to the hospital, 
six weeks ago, the hands were covered with closely-set small yellow pustules. The nails had 
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disappeared and were replaced by scaly crusts. After a time the pustular condition spread 
all over his body; it seemed to advance as a wave, a row of lesions six or eight deep 
advancing round the limbs and from back to front round the trunk. The pustules were 
always sterile when examined and no fungus was ever found. During the generalization of 
the disease there was severe constitutional disturbance and the temperature rose daily to 
about 101°, maximum 102-6°F. He had had this pustular condition spreading over his body 
twice in three years, and once, the hands had been affected in addition. There was no history 
of ordinary psoriasis before or in his family. The condition began originally two weeks after a 
blow on the back of the left hand, though this had left no scar. Nothing which had been 
tried had done much good; the patient rather fancied gentian violet, but he had now grown 
tired of that. 

POSTSCRIPT (25.3.36).—The patient’s temperature has now become normal and all the 
pustules have cleared up, even those on the hands, leaving the skin covered with slightly 
pink scaly macules like those of a small-pattern psoriasis. 


Epiloia (Pringle’s Adenoma Sebaceum),—I. MUENDE, M.B. 


The patient is a boy, aged 18. He has one brother, aged 9, who is apparently 
quite healthy. The mother has had no miscarriages. The paternal grandfather 
had epilepsy. 

The condition, which is typical of Pringle’s adenoma sebaceum, developed about 
seven years ago, after scarlet fever and nasal diphtheria. The interesting features 
of this case are the other numerous ne#void conditions which the patient exhibits : 
(1) A large area of depigmentation extending from the midline of the forehead to 
the right ear, and from 4 in. of the hair margin down to the malar eminence, The 
right eyebrow and eyelashes are white, and so are about two square inches of pre- 
auricular hair. The boy is normally freckled, but even in summer months this area 
never develops freckles but becomes very much inflamed. (2) A port-wine nevus on 
the scalp in the leukotrichic area. (3) A neurofibromatous nevus over the sacrum. 
(4) A dental cyst was removed in his early childhood. (5) He has slight right-sided 
facial palsy, suffers from periodic attacks of severe headache, had epilepsy from the 
age of 10 months to that of 8 years, and has poor powers of mental concentration. 


Dr. R. T. BRAIN said that since Dr. Sibley had directed attention to the frequency with 
which lumbar nevi. occurred in Pringle’s adenoma sebaceum he had found pigmented nevi 
in two other cases showing congenital skin lesions. In one, the patient had a capillary 
nevus on the back of the neck, and a similar lesion in the lumbo-sacral area. In the other 
(see below) there was a pigmented nevus, also in the lumbo-sacral area. 


Dermatolysis and Fragility of the Skin.—R. T. Brarn, M.D. 


K. B., a boy, aged 64 years, was brought to the Hospital for Sick Children with 
an eighteen months’ history of unusual fragility of the skin. His mother stated 
that a trivial injury often resulted in an extensive wound, and that a fall on a carpet 
had necessitated the insertion of several stitches in his forehead. The presence of 
obvious scars on the forehead, temple, and right knee supported the history. 

On examination.—A thin boy, but in apparently good health. Brown hair and 
eyes. Teeth normal; dentition began at 11 months. Skin pale, soft and normal 
to touch, but could be picked up in loose folds, especially on the limbs. An area of 
pale brown macular pigmented skin occupied the lower lumbar region. Marked 
laxity of ligaments and peri-articular tissues permitted extreme hyperextension of 
many joints. 

Bleeding-time 50 secs.; coagulation time 1 min. 40 secs., with normal clot. 

The mother stated that she and her husband were in good health, and so were 
the other children, a girl aged 14, and a boy aged 8. No consanguinity. 
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Dr. F. PARKES WEBER said that in this case the so-called dermatolysis was combined 
with special friability of the skin (especially over the knees), and that fact should be included 
in the heading of the case; the presence of the pigmentary nevus was less important. 
In France the syndrome had, he thought, sometimes been termed the “ Ehlers-Danlos 
syndrome.” 


Lichen Planus simulating Pityriasis Rosea.—I. MuENDE, M.B. 


At the meeting on December 19, 1935,’ the President showed an interesting case 
of lichen planus with a herald patch, an unusual variety of this disease hitherto not 
described in the dermatological literature. The present case resembles it very 
closely. 

The patient is a healthy married woman, aged 30. About twelve weeks ago she 
noticed a patch over the manubrium sterni, which began “as if the skin had been 
rubbed off raw,’’ was roughly circular, and approximately 1 in. in diameter. About 
a week later other similar patches appeared on the back and right side of the trunk, 
and these were followed by a sudden crop of smaller oval lesions on the front and 
back of the trunk. — 

When I first saw her about three weeks ago, she had three large and roughly 
circular patches, each composed of a ring of closely-packed shiny polygonal papules 
surrounding a pigmented non-scaly area. There were numerous smaller lesions 
scattered over the trunk, and these were mainly oval, with their long axes arranged 
obliquely, as in pityriasis rosea. They were pinkish in colour, and covered with fine 
scales which, when curetted lightly, cleared readily in the centre. These tended in 
time to undergo resolution, with central pigmentation, and developed peripheral 
lesions like lichen planus. There were no lichen planus lesions in either the buccal 
or vulval mucosa. The patient has had attacks of geographical tongue periodically 
during the last three years. The present rash is supposed to have appeared after 
very upsetting business worries three months ago. 

Dr. R. T. BRAIN said that he had seen the case first, and was puzzled because the lesions 
were like those of pityriasis rosea, but they had a yellow parchment-like scale in the centre 
which was not quite characteristic. However, he saw another case a little time ago in 
which the scale was yellow and thick, like old parchment, and in this case the diagnosis of 
pityriasis rosea was fairly certain. 


Urticaria Pigmentosa.—R. T. Brain, M.D. 


A. H., female infant, aged 14 months, was brought to the Hospital for Sick 
Children in July 1935. Her mother had noticed a mottling of the skin of the 
trunk since birth. When first seen at hospital the trunk was almost completely 
covered with pigmented lesions about a centimetre in diameter varying in colour 
through the blending of red and brown. Most of the lesions were macular, but a 
few were slightly raised. During subsequent observation true wheals have been 
observed with a white papular centre and a red surround. Treatment has had no 
appreciable effect, and spots are appearing on the limbs. Pernet has recorded a case 
of an infant with lesions present at birth, but the occurrence is one of extreme 
rarity. 

The child is also reported to have an enlarged heart. Hair blonde. Eyes blue. 
Eight teeth; dentitidn began at six months. Father and mother healthy; no 
consanguinity. No other children. No similar or other skin troubles in family. 

Discussion.—Dr. R. KLABER said that, as in most cases the parents dated the appearance 


of the pigmentation soon after birth, urticaria pigmentosa might not infrequently be 
actually present at birth. The degree of actual vesication in this case, however, was 


1 Proceedings, 1936, 29, 285 (Sect. Derm., 19). 
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remarkable, and he asked whether this was not an unusual phenomenon in urticaria 
pigmentosa. 


Dr. G. B. DOWLING said that perhaps bulle were to be found especially when the 
condition had developed at birth or shortly afterwards. In a case which he had shown at a 
meeting of the Section several years ago, in which urticaria pigmentosa had been present 
from birth, the infant quickly became covered with bulls. 


Dr. BRAIN (in reply) said that usually the urticarial lesions were not so marked as in 
this case, but when they were marked it was not a matter of surprise that vesication 
or bulle occurred. 


? Lupus Erythematosus (Tumid Type).—Goprrrey BAMBER, M.D. 


H. R., a man, aged 45, says that this eruption began inside the right nostril and 
has gradually appeared on other parts of the face and on the neck. No previous 
skin trouble. Wassermann reaction negative. The patient was in India from 1916 
to 1919. 

Present condition.—On the tip of the nose, in the right naso-labial fold, on the 
right cheek, and on the lobe of the left ear are dull red, slightly raised infiltrated 
areas. In some of the lesions the surface is raw-looking and is either slightly moist 
or covered with a yellow crust. Scattered over the face and neck are scarred areas, 
most of them depressed and some containing milia. By chance the piece removed 
for microscopical examination is mainly a hairy mole, not evident at the time of 
making the biopsy. However, a definite vascular dilatation and a slight infiltration 
of the corium are evident. 


Discussion.—Dr. H. GORDON said that he had seen this patient about eighteen months 
previously when the condition was less advanced. There had then been tiny nodules which 
apparently appeared spontaneously; a number of these had eroded surfaces which the 
patient admitted he had caused himself. These healed in a few weeks, leaving a small scar. 
Apparently irritation was slight. He (Dr. Gordon) had regarded the case as an example of 
neurotic excoriations. This diagnosis was further suggested by the man’s general psycho- 
logical make-up. He had complained of the extrusion of small “ worms from the soles of 
his feet.” 

At about the same time he (the speaker) had shown at a meeting of the Section, a woman 
with a very similar clinical picture. The lesions in that case were regarded by most 
members as being neurotic excoriations, though lupus erythematosus was suggested as a 
possibility. He had seen a microscopic section taken from one of the lesions in this present 
case ; it showed a simple inflammatory condition. 


Dr. BAMBER (in reply) said that the section showed nothing to suggest a chronic 
granulomatous lesion such as that of leprosy, but he would try and get further information 
by means of a biopsy. 


Glossitis Rhombica Mediana.—HucGu Gorpon, M.C., M.R.C.P. 


The patient, a man aged 36, noticed the lesion on his tongue six months ago. 
The bilateral submaxillary glandular enlargement dates from about the same time. 
Subjective sensation is limited to slight burning. 

Wassermann reaction negative. Scraping: Banal organisms only. 

Brocq and Pantrier, in 1914, described thirty cases under the title of “ glossite 
losangique médiane de la face dorsale de la langue.” Their cases showed a 
rhomboidal, red, glazed area, denuded of papillw, situated just in front of the 
lingual V. Its size varied up to 3 cm. in diameter, the long axis being antero-posterior. 
They described a few yellowish nodules, sometimes present at the edge, or in the 
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centre of the red area, also opalescent spots of beginning sclerosis. Subjective 
symptoms were practically absent. These authors could suggest no etiology or 
treatment, the condition being essentially chronic. 

Lane, in 1934, reported a case and suggested the above title. 

Chevallier, in 1934, described a type of glossitis which he called “ glossite 
mamellonné,” the chief characteristic being grouped, reddish papules about the size 
of a lentil, situated just in front of the lingual V. A similar mammillated condition 
of the gastric mucous membrane was always found by gastroscopy. It appears, from 
his description, that a red, rhomboidal area, with denuded papilla, is sometimes 
present, and is situated just in front of the mammillated area. It is probable, 
therefore, that the two conditions are not sharply differentiable. Darier, in his 
description of “glossite losangique,” mentions it as being “ habituellement 
mamellonné.”’ 

In America, similar cases have been treated by superficial coagulation, which 
appears to be the only successful treatment, although Chevallier has described 
improvement on large doses of iron in his cases of “ glossite mamellonné.” 

The condition is relatively common, probably, at any rate in mild degree, since 
the subjective symptoms are so slight that it is only found on routine examination. 

In this particular case it has changed during the patient's stay in the Cancer 
Hospital for the past six days. When first seen, a fortnight ago, the affected area 
was bright red, and gave the appearance almost of an erosion; in fact, at this time, 
the appearance, together with the glands, suggested a primary chancre of a very 
superficial type. Glandular enlargement has not hitherto been reported in this 
condition. 


Pigmented Syphilide.—HuGu Gorpon, M.C., M,R.C.P. 


The patient, a man, aged 32, attended a V.D. Clinic in November 1935, having 
a primary chancre. The Wassermann reaction was not tested. Four injections of 
novarsenobillon were given and then the patient absented himself for four weeks. 
In January 1936, a rash appeared rapidly on the face and neck, later spreading on 
the arms and back ; it was dusky red in appearance, and slightly scaly. Pigmentation 
appeared in the centre of the lesions within two weeks. 

During January two injections of arsenic and bismuth were given. The rash 
diminished a little, but during February there was a rapid relapse. The patient was 
without any treatment during that month and unfortunately during this period no 
Wassermann test was made. 

He was first seen three weeks ago, with a deeply pigmented, confluent, macular 
eruption on the face. On the arms were circular lesions with a well-marked 
psoriatic edge with a pigmented centre. A faint trace of this psoriatic edge can be 
seen still on the arms, but the whole eruption has improved 50% during the last 
three weeks on injections of arsenic and bismuth. The Wassermann reaction three 
weeks ago, was positive. 

Gougerot classes this type of pigmentary syphilide among the “ syphilides 
secondaires recidivantes’”’ which are particularly likely to occur with insufficient 
and interrupted treatment, as in this case. He states that while some degree of 
pigmentation is, of course, common as the sequela of many secondary eruptions, in 
this type the pigment is intense and lasts for a long time. In some cases it deepens 
as the eruption fades and it is made deeper by arsenic. 

In this case it would appear that the patient is arsenic-resistant, since the 
eruption occurred only three weeks after a course of four injections of arsenic, and 
has practically disappeared after four injections of bismuth. 
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Sub-epidermal Granuloma affecting the Skin of the Face: ? Sarcoid of 
Darier-Roussy.—H. Cors1, M.D. 


Miss G. V., aged 40, underwent operations in 1927, 1929, and 1935, for removal 
of nasal polypi; sometimes under a general anesthetic when bone was removed. 
Her symptoms were inability to breathe through the nose, and loss of the sense of 
smell. A great improvement followed these operations. It was not thought that 
her skin condition had anything to do with the polypi. 

In 1929 swellings began to appear under the skin of the face; lately these have 
increased. Where they have appeared they have stayed—though at times they have 
become less, and then grown larger again; there has not been a centrifugal spread, 
except that the submental and submaxillary portion is more recent. 

The epidermis, except that it is faintly erythematous, looks and feels normal. 
Through it is felt a sheet of infiltration, of fairly firm consistency; the margins are 
abrupt. The condition affects mainly the cheeks and the chin. The skin is not 
affected in any other part of the body. There is no enlargement of glands or spleen. 
Skiagrams of the chest and hands do not show any abnormality. 

The patient says that in the pince-nez area there were at one time a number of 
dilated blood-vessels; there are some telangiectases in this area now. There have 
never been lumps. 

Wassermann reaction positive: no effect followed arsphenamine. Mantoux 
reaction negative. 

Histological report (Dr. 1. Muende).—The epidermis shows no appreciable change. 
Here and there in the pars papillaris there are scattered groups of melanophores. 
Throughout the corium there is a small round-celled infiltration confined solely to 
perivascular regions. At the margin of the corium and subcutaneous tissue there 
are large masses of cells which invade the fat lobules. These zones are composed 
for the greater part of small round cells and very few epithelioid cells. There are 
one or two plasma cells, but no giant-cells could be found. There is no evidence of 
infection with Hansen’s bacillus and the histological picture generally suggests a 
stage in the development of the deep-seated sarcoid of Darier-Roussy. 

With regard to diagnosis: In favour of syphilide is the positive Wassermann 
reaction, obtained at two hospitals, but that is all. It is difficult to imagine 
that after six or seven years the epidermis should have remained absolutely 
unaffected, that no part of the lesion should have become absorbed or scarred, and 
that it should have remained quite unaffected by an injection of arsphenamine. 
Nor does the report on the microscopic section support a diagnosis of syphilide. 

Clinically the tumour fits very well the condition described by Darier and 
Roussy in 1906-08 as sarcoid. Since then there has been a tendency to exclude 
these lesions from true sarcoids on the ground that they do not consist of the 
typical epithelioid masses seen in Boeck’s sarcoid. Other diagnoses have been 
considered, but sarcoid of Darier-Roussy seems to be that which fitted this case 
best. 


Discussion.—Dr. R. T. BRAIN said this case reminded him of one of Hodgkin’s disease 
(with dermal and subdermal nodules) which he had reported. The histology in this case was 
not particularly characteristic, and consisted of a round-celled infiltration of indefinite character, 
but suggested Hodgkin’s disease. The skin was unaltered over the lesions. The Wassermann 
reaction was negative. The patient had been treated by novarsenobillon injections and 
remarkable improvement had followed. The man died at home of pneumonia, and no 
autopsy was secured. 


Dr. PARKES WEBER said that, macroscopically, this case made him think of the 
possibility of syphilis. The type of syphilis he was thinking of was that which caused 
one form of Mikulicz’s syndrome. 
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Nzvus Spilus.—H. Corsi, M.D. 


W. F., male, aged 21, a nurseryman. 

History.—Healthy. One brother and three sisters; all normal. 

Present condition.—There is a hairy mole occupying the left scapular area, 
extending to the axillary border on one side, and to beyond the middle line on the 
other. It consists of a patchy pigmentation without change of texture. This first 
appeared, the patient says, about two years ago, and has increased in intensity and 
extent. 

The hair appeared only a year ago. It consists of sparse hairs, sometimes one 
and sometimes two from each follicle; all growing upwards, and medially, towards 
the spine. The patient is greatly concerned about the mole because it is painful. 
The pain began a month or two ago; it is paroxysmal, lasting a few seconds only, 
but interferes with his work as a nurseryman. 

Histological report (Dr. R. Klaber).—Epithelium: There is a diffuse warty 
overgrowth with increase of melanophores. Corium : Lying immediately beneath 
the epithelium is a deep band of finely fibrillar tissue which is only faintly eosinophil. 
Scattered throughout this tissue are numerous fusiform occasionally dendritic cells, 
with scanty ill-defined cytoplasm. Grouped masses of chromatophores are present 
in the deeper parts of the corium. No characteristic mole cells were seen. 
Opinion: The appearances suggested that this might be a solitary lesion of 
von Recklinghausen’s disease. Van Gieson’s stain, however, provided no further 
evidence to support this view. The fibrillar tissue was stained pink. 


Discussion.—Dr. TWIsTON DAVIES said that he had recently seen a case of hairy 
pigmented mole in almost precisely the same situation as inthis case. Pain was complained 
of and’ was compared by the patient to that sometimes caused by “ going to sleep with a 
cap on,” presumably produced by overstretching of the arrectores. Permanent X-ray 
epilation had cured the pain. Six months later he saw the patient again, and there remained 
five or six hairs ; some discomfort was experienced unless these were pulled out regularly. 


Dr. G. M. HEGGS said that he supported the diagnosis of von Recklinghausen’s disease. 
The areas of pigmentation of the skin in this disease were often found to correspond with 
the superficial distribution of a sensory nerve, and at autopsy a fibroma discovered at the 
spinal root. He thought such a tumour might be the cause of the sensations of which the 
patient complained. 

Dr. W. N. GOLDSMITH said the patient had not complained of any soreness, no matter in 
what direction he (the speaker) had rubbed the hairs; nor did pinching round the biopsy scar 
cause any discomfort. The pain appeared to be of a neuralgic character. 


Pemphigus vulgaris.—H. Corsi, M.D. 


Mrs. A. J., aged 55, was quite well until December 1935. Her mouth then 
became sore, and has never been well since. There are bull and erosions affecting 
the palate, the inside of the cheeks, and the lips. In January bulle began to appear 
upon the trunk; these aré much less severe, and some of them disappear. The 
patient does not feel ill, but is very weak, possibly because she cannot eat. She has 
lost a good deal of weight during the last three months. 

A blood-count revealed some secondary anemia; eosinophils are 2%. 


Notes on a Case of Lichen Ruber of the Rectum.—L. S. KLEEBERG, M.D. 


The patient is a man aged 34, by occupation an engineer, now resident in 
South Africa. 
History.—Suffered from pruritus ani for many years. 
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On examination.—On the back there was a lichen ruber planus annularis with 
acuminate follicular papules, surmounted by spines, which protruded from the 
hair-follicles, and when picked out left a gaping orifice (lichen plano-pilaris of 
Pringle). On the inside of the right cheek there was a large milky white patch 
resembling leucoplakia. There were no pathological signs on the genitalia. 

On examination of the anus a characteristic lichen ruber was seen, with silvery 
white streaks radiating in the dark red mucous membrane. 

On proctoscopic examination the mucous membrane of the rectum was found 
to be pathologically altered to a remarkable degree. White streaks with a dendriform 
arrangement were noticed, and through confluence of these specks white elevated 
patches appeared, so that in some places only a fine network of normal bright red 
mucous membrane was seen. Papers on lichen ruber of the rectum have been 
published by four authors only, Marx, Stobwasser, Schuetz, and Strube. 

In her interesting paper in the British Journal of Dermatology, 1936, 48, 53, 
Dr. Elizabeth Hunt referred to the frequent occurrences of lichen ruber of the 
vulva. 


I believe that if all cases of lichen ruber were systematically examined 
proctoscopically, lichen ruber of the rectum would be found not to be a very rare 
disease. 


? Senear-Usher Syndrome.—RoBERT KLABER, M.D. 


This boy, aged 13, has during the last three years had a succession of 
bullous lesions on the face. These appear to be intensely irritable and are soon 
secondarily infected, resulting in chronic superficial ulcers which heal slowly, 
leaving shallow depressed scars. Similar lesions have appeared occasionally on the 
limbs, but are largely confined to the face, scalp, and back of the neck. 

Five months ago, on the dorsal aspect of the left forearm, just below the elbow, 
there was an erythematous area, covered with somewhat silvery scales. Three 
months ago, a flaccid bulla appeared on one of these lesions. The scaling and 
redness are now subsiding, leaving atrophic scars. Dr. Barber has pointed out 
to-day that in the scarring visible on two lesions on the fingers pitting is present, 
suggesting that seen in lupus erythematosus. There has been an intercurrent 
attack of nasal diphtheria. 

Blood-count: R.B.C. 4,700,000; W.B.C. 11,865. Differential: Polys. 72%, 
lymphos. 22% ; large monos. 4%; mast cells 2%. No eosinophils. 

Although there is no doubt that the condition is largely aggravated by 
scratching, observation has failed to support the view that the primary lesions 
could be self-inflicted. Arsenical treatment, in the form of increasing doses of 
liquor arsenicalis, and intramuscular injections of sodium cacodylate seemed to 
aggravate the condition. Injections of the patient’s own blood have not proved 
beneficial. Quinine by mouth was followed by temporary improvement. Occlusive 
masks, splinting the arms, and various local antiseptics have all proved of no avail. 
Gold injections have not yet been tried. 


Discussion.—Dr. L. FORMAN asked what the prognosis was in these children with 
recurrent bullous eruptions. He thought that the Senear-Usher syndrome was localized to 
the chest, back, and scalp, and produced atrophy of the skin. 


Dr. A. M. H. Gray said that he had some similar cases in hospital at the present time. 
In an exactly similar case at the Children’s Hospital, Great Ormond Street, many years ago, 
‘ the condition had cleared up completely and the child got well. It was curious how the 
lesions were arranged round the orifices. That child, like the child in Dr. Klaber’s case, was 
constantly being sent to a fever hospital, because Klebs-Loeffler bacilli were found in the 
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nasal discharge. He (the speaker) had tried to get the nose clean by irrigating it with an 
alkaline wash containing $% chloramine T, and the skin condition steadily improved until 
the lesions disappeared. By an accident an assistant ordered chloramide instead of 
chloramine T, and the patient had this for about a month. During this period the lesions 
returned, and the child became drowsy until put back upon the right lotion when the lesions 
again disappeared and did not recur. Previously to coming into his (Dr. Gray’s) hands the 
patient had had an injection of anti-diphtheritic serum and had had a very violent reaction. 
He considered that the condition was quite a specific one, though it was classed by some 
writers as pemphigus and others as dermatitis herpetiformis. 
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Section of Obstetrics and Gynecology 
President—W. FLETCHER SHAw, M.D. 


[February 21, 1936) 


DISCUSSION ON INTRINSIC DYSMENORRHEA 


Mr. Albert Davis: Two years ago I had the privilege of opening a discussion 
by this Section on °~ Sympathectomy for Dysmenorrhe@a,’ and the work 
embodied in the present paper was undertaken largely in an endeavour to elucidate 
some of the problems presented at that time. It consists mainly in the results of 
an investigation of the microscopic appearances of various parts of the uterine 
nerve-supply in health and disease, and represents an endeavour to prove that 
spasmodic dysmenorrhea is caused primarily by pathological alterations in these 
nerves. 

THE IMMEDIATE CAUSE OF THE PAIN 


As a preliminary it will be useful to consider briefly some of the most recent 
researches dealing with the more general aspects of the problem. In the first place, 
it has been shown by Moir that the individual spasms of pain in spasmodic 
dysmenorrhwa are accompanied by a coincident exaggeration of the uterine 
contractions. These contractions occur normally during menstruation, and can be 
observed in the isolated animal uterus in vitro (Mikulicz-Radecki) and in vivo 
(Wijsenbeek), and they have been demonstrated by mechanical tracings of intra- 
uterine pressure variations in animals (Reynolds) and in women (Moir). They vary 
considerably in type, regularity, duration, and strength, at different stages of the 
menstrual cycle, being most marked just before and during actual menstruation, 
when strong waves occur at two-minute intervals, reaching a force which may exert 
an intra-uterine pressure up to 100 mm. Hg. Such a pressure is higher than that 
registered during the second stage of labour, but it is normal for menstruation, and 
is not accompanied by pain. In severe spasmodic dysmenorrhca, however, the 
pressure may be considerably raised above this level, and Moir has recorded 
readings up to 160 mm. Hg. This worker has in addition made the interesting 
observation that the pain is coincident with pressures above 120 mm. Hg, i.e. the 
normal systolic blood-pressure, a finding which would appear to prove the old 
theory that ischemia of the uterus is immediately responsible for its production. 

This theory of uterine hypercontraction as the cause of spasmodic dysmeno- 
rrhoea is of course by no means new, and it has been supported clinically for a 
good many years by several indirect observations. The pain, for instance, feels 
like uterine colic, being symptomatically similar to colic elsewhere, and it is 
localized roughly to the site of the organ. It is, in addition, described as identical 
with the pain of abortion by women who have experienced both. ‘A further 
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observation of interest in this connexion is that whereas during normal 
menstruation the blood seeps gently through the cervix in an even, continuous flow, 
in dysmenorrhea it escapes in diminutive gushes, being literally pushed out by 
each spasm of uterine contraction. But it is only recently that the truth of this 
assumption has been proved, and for this we are indebted to the work of Reynolds, 
Moir, Schultze, and others, who have shown experimentally in various ways that 
the pain experienced in spasmodic dysmenorrhea is similar in duration, rhythm, 
and time-interval to the painless contractions which occur normally during 
menstruation, except that these are then very considerably exaggerated. 

It may be taken, therefore, as proved that severe spasmodic dysmenorrhea is 
due essentially to hypercontraction of the uterus. (Some authorities, notably 
Theilhaber, believe that the pain is produced by a local spasm of the so-called 
“internal sphincter,’ a condensation of the circular muscle around the internal os. 
I have, however, shown that such a sphincter is anatomically non-existent, and 
though it is possible, as is suggested, that the local myometrium may become 
hypertrophied and inco-ordinate in cases of dysmenorrhea, there is no actual proof 
of such changes.) The causation of this abnormality is more obscure, but again 
recent research has done much in its elucidation. It has been shown that normal 
uterine contraction is under the influence of a multiplicity of different factors, and it 
is possible that disorder of any one of these influences may be responsible for 
pathological contraction. For descriptive purposes these various factors may be 
classified in two main groups, hormonal and nervous, and it will be convenient here 
to consider each briefly. 


1.—HORMONAL FACTORS INFLUENCING UTERINE CONTRACTION 


(a) The ovary.—It appears that cestrin is specifically necessary for both the 
initiation and continuance of co-ordinated uterine rhythmic contraction (Reynolds, 
Franck, Newton), and that progestin, on the other hand, is strongly inhibitor to 
such activity (Knaus, Friedmann). As might be expected, the degree of activity of 
the uterus depends on the relative concentration of these hormones in the blood 
(Morgan), explaining the seasonal variation which occurs normally in uterine 
contractility at different times in the menstrual cycle. Now the corpus luteum 
begins to degenerate some few days before menstruation commences, so that its 
influence is at its lowest just before the flow, i.e. when spasmodic dysmenorrhea 
usually commences. It is consequently not unreasonable to suggest, as Novak and 
Reynolds have done, that the latter is due to a disturbance of cstrin-progestin 
equilibrium. Such disorder may be qualitative or quantitative, and it may involve 
one hormone or both, in the direction of cestrin hypersecretion or progestin 
depression. The most likely mechanism is a progestin hyposecretion due to too 
rapid and complete degeneration of the corpus luteum. The progestin withdrawal 
may also be premature, accounting for the occasional onset of dysmenorrhea 
several days before the usual time. 

(b) The pituitary—The gonadotropic hormone of the anterior lobe of the 
pituitary, prolan, has an inhibitory effect on uterine contraction, and it has been 
suggested that a prolan depression might be a cause of dysmenorrhea. No 
diminution in the concentration of prolan in either blood or urine has, however, 
been noted in these cases. 

If these endocrine theories of dysmenorrhea were true, it should be easy to cure 
the condition by hormonal substitution therapy. Unfortunately, in spite of the 
facility with which adequately standardized preparations may now be obtained, 
good results are rarely obtained. Novak and others report “ promising” results, 
but I have been less successful in my own cases. The effect of these hormones on 
functional uterine hemorrhage is often dramatic, and it is puzzling, if the theories 





ii, th th oh a ia ee Be en oe 


15 Section of Obstetrics and Gynecology 933 


mentioned above are correct, why a similar effect cannot be obtained in dysmeno- 
rrhcea. Perhaps treatment is at present misdirected on account of some fundamental 
error, but in any case it appears that though the hormonal réle is a definite one, its 
importance in this connexion has been somewhat exaggerated. 

The secretion of the posterior lobe of the pituitary is, of course, oxytocic, and 
the possibility of this factor as a cause of spasmodic dysmenorrhcea must necessarily 
be borne in mind. But there is no proof that the concentration of pituitrin in the 
blood or cerebrospinal fluid is increased in dysmenorrhea, so that any influence 
this substance may exert in its production is probably limited. The thyroid and 
thymus hormones are similarly excitor to uterine contraction (Mino and Ceruti), 
but again these experimental findings are unverified clinically (Heyn, Gal). 
Similarly, parathyroid deficiency with its accompanying spasmophilia has been 
suggested as a cause of dysmenorrhea, but the diminution in the serum calcium 
which should accompany it is not registered in patients suffering from this condition 
(Allen and Goldthorpe, Close and Osman, Spiegel, Watchorn, Davis). 


2.—NERVOUS FACTORS INFLUENCING UTERINE CONTRACTION 


It has been repeatedly demonstrated that spontaneous, rhythmic, uterine 
contraction can take place independently of the nervous system. Thus, parturition 
can occur after transection of the spinal cord (Reimann), in paraplegics (Routh), 
after complete sympathetic denervation (Bacq), and after complete nervous 
degeneration (Kamnester and Reynolds). But the fact that the uterus can 
contract independently of the nervous system by no means implies that normal 
uterine contraction is uninfluenced by nervous impulses. On the contrary, there is 
ample evidence that nervous influences play a very considerable part in the 
regulation of uterine activity. 

I have elsewhere described the uterine nervous system in some detail, and it 
will be sufficient here to notice a few salient features. The organ is supplied by 
two sets of autonomic nerves, sympathetic from the abdomen and parasympathetic 
(nervi erigentes) from the pelvis. The exact function of these different systems has 
been much disputed, and it is not proposed to discuss them here in detail, except to 
state the generalization that the sympathetic is inhibitor (and sensory), and the 
parasympathetic motor, to the myometrium. To this must be added the probability 
that the sympathetic helps to contract the circular fibres while exerting its main 
inhibitory effect on the longitudinal fibres, a view suggested by Whitehouse and 
supported by the recent experimental work of Binet and Beau, and by the pharma- 
cological results obtained by Cushny, Fardon, Gunn, Dale and Laidlaw, Reynolds, 
and others. But whatever the more particular modifications may be, the most 
important fact is that the sympathetic and parasympathetic nerves to the uterus 
are essentially antagonistic. This observation is of considerable significance in the 
present connexion, for it is easy to appreciate how pathological hyperactivity of the 
excitor element, or hypo-activity of the inhibitor, might result in exaggerated 
uterine contraction, and so be responsible, in part at least, for a subsequent 
spasmodic dysmenorrhcea. It will be useful at this stage to consider the manner in 
which such pathological inco-ordination may be caused. 


PATHOLOGY OF THE UTERINE NERVES 


Sufficient has already been said to establish the importance of the autonomic 
nervous system in physiological uterine contraction. It is reasonable, therefore, to 
suggest that when the latter is exaggerated and disturbed as it is in spasmodic 
dysmenorrhcea, the cause might lie in some pathological alteration in the nerves of 
the uterus, modifying the impulses transmitted to and from that organ. 
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Such alteration has been postulated by certain French authorities for some 
time, but it is only within recent years that opportunity for examining the. nerves 
histologically bas arisen. This has been furnished mainly by the advent of 
therapeutic sympathetic operations devised for the relief of dysmenorrhea, and the 
findings described here are based mainly on a series of presacral nerves resected by 
the author for this condition. Comparison has been made with many similar 
specimens submitted for opinion, and with other portions of the sympathetic nervous 
system removed for different disorders. In addition a standard of “normalcy ’”’ has 
been established as a necessary basis, by the examination of presumably normal 
nerves obtained by coincident operations and from cadavers. 

Practically all the microscopic constituents of the abdomino-pelvic sympathetic 
nerves are subject to pathological alteration, and several to a considerable degree of 
normal variation. The general appearances of these nerves have already been 
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Fia. 1.—Generalized deposit of eosinophil granules in a ganglion cell from the presacral nerve. 
Probably physiological. Nucleus, nucleolus, and cell-outline normal. Below is a small extra-cellular 
deposit of the same material. 


described, and it will be convenient here to consider their more detailed structure, 
together with the changes which may occur in dysmenorrhea. These affect the 
ganglion cells, the “satellite” cells, the nerve-fibres, the interstitial tissue, the 
perineural sheaths and the blood-vessels. 

Changes in the ganglion cells.—(a) Pigmentation : Two kinds of pigment may 
be found in sympathetic ganglion cells, a yellow one staining well with eosin, 
and a darker material reacting to the nuclear dyes. The former is deposited as 
minute globular granules (fig. 1), and is the one most commonly encountered. It 
varies normally in amount in different parts of the autonomic nervous system, being 
commoner in the presacral nerve than in the adjacent lumbar ganglionated cord. 
Thus while it may be regarded as pathological in the latter situation, it is normal in 
moderate amount in the former, at least in young subjects. 
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This pigment first appears between the sixth month of intra-uterine life (Lubimoff) 
and the second year (Pilez), but is everywhere small in quantity until the 40th year. 
In middle age, however, it rapidly increases, until in senility it is present everywhere 
in considerable amount. Both the age and situation of the nerve examined must 
therefore be taken into consideration in assessing the normalcy or otherwise of this 
intracellular pigmentation. 

The granules appear rapidly after death, and in specimens removed from the 
cadaver within a few hours post mortem they appear to pack the ganglion cells 
containing them. The change is accelerated by general toxwmia or local sepsis, 
but may be distinguished from vital degeneration by the relative lack of coincident 
pathological change in the other cell structures. Where the pigment is so excessive 
it may sometimes, though rarely, be found in the intercellular substance. As a rule 
it is concentrated in a small compact mass either at the base of a dendrite or near 
the nucleus. In senility the latter aggregation may be so dense as to totally obscure 
the nucleus (Kahleden), and this sometimes happens in younger but pathological 
specimens. 

The significance of these eosinophil granules is doubtful. Dolley obtained 
similar pigmentation by inducing chronic depression in ganglion cells, suggesting 
exhaustion as the chief factor in its production. Meersteiner and Rosin regard it 
as a normal constituent of the cell, analogous with the substantia nigra, but Dolley 
and Guthrie have shown that even that tissue is occasionally normally pigment-free. 
Kuntz thinks that lipoid pigmentation is definitely abnormal, in man at least, 
because it is apparently useless material, and Hueck considers it to be the relic of 
previous disease. 

These various opinions are based largely on examination of specimens of the 
ganglionated sympathetic cord removed either from cadavers or for neurovascular 
diseases of the extremities. My own researches have convinced me that the same 
standards cannot be applied to the more peripheral sympathetic nerves, for lipoid 
pigmentation is found far more commonly in the latter, and I believe with less 
significance. It is not suggested that this type of pigmentation is quite normal, but 
it is frequently found in the presacral nerve when completely absent from the 
sympathetic cord of the same patient, suggesting that deposits in the former nerve 
cannot be credited with the same pathological importance as those in the latter. 

My own feeling. is that small amounts of lipoid pigmentation, however widespread, | 
may be regarded as clinically normal in the presacral and other pelvic peripheral 
sympathetic nerves. It is the quantity in each cell, rather than the extent of its 
distribution, which seems to be the important factor, for while small deposits are 
quite compatible with an otherwise apparently normal cell-structure, extensive 
individual pigmentation is invariably accompanied in living nerves by pathological 
changes in the cell constituents. 

In assuming that small amounts of lipoid pigment are clinically normal in the 
presacral nerve, it is not suggested that this material is a normal product of 
physiological cell metabolism. If this were so, it would be much more widespread 
in the nervous system, and would not exhibit such a selective affinity for certain of 
the constituent nerve-tracts. But whatever is the cause of the pigmentation—and 
cell exhaustion would appear the most likely—one must conclude from the ease and 
frequency with which it is initiated in the peripheral sympathetic that its presence 
here in small amount is relatively unimportant. 

In spasmodic dysmenorrhaa, the lipoid pigment is increased in many cases. 
This is usually manifested in a local exaggerated accumulation in a few individual 
cells, rather than in a more general though slighter deposit. It is invariably 
accompanied by nuclear degeneration, neurophagia, or other signs of cell destruction, 
and is probably secondary to these changes, for both appear to be proportionately 
related. 
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The extent of lipoid pigmentation depends more upon the age of the cell 
degeneration than on its degree. Thus it is more marked in moderate cases of 
dysmenorrhea in patients over 20 years of age than in more severe cases with a 
shorter history of pain. Patients with extremely severe dysmenorrhea usually 
come to operation much sooner than others, and this may account for the fact that 
abnormal pigmentation may be entirely absent in the sympathetic nerves of these 
cases. In the majority, however, it is usually present in some part of the specimen 
removed. 

The other pigment is found in the form of short irregular rods several times the 
size of the lipoid granules (fig. 2). It is darker in colour, and has a marked affinity 
for toluidine-blue. It is deposited in small aggregations at one pole of the cell, 
which invariably contains a considerable amount of the lipoid pigment described 
above. Chemically it is like melanin, is argentophil, and is practically insoluble. 

This “ blue” pigment is much more rarely encountered than the other. It is 
usually confined, when present, to one or two cells of a group, and rarely is so 
considerable in amount as to fill the whole cell-body. It possibly sometimes appears 
normally, but this is always in middle or late life, and is practically never 
physiological in young people. Coincident degeneration of the cell structure is 
invariable, and I regard this pigment, when seen in adolescents, as definitely 
pathological, and the index of some severe past or present cell damage. 


Fi1G. 2.—Ganglion cells from the hypogastric plexus, one of which contains “ blue ’’ pigment. 
There is also a generalized infiltration of lymphocytes, etc. 


The source of origin of this pigment is likewise uncertain. Dolley and Guthrie 
were able to produce it experimentally by producing functional cell depression in 
dogs, and suggest that it is derived solely from chromatin normally present in the 
cell. That such a change can occur has been shown by Hertwig, who considers it 
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a natural and reversible phenomenon designed to maintain a constant ratio between 
the chromatin content of nucleus and plasma. 

There is evidence that the melanin content of pigmented tumours is derived 
from the ‘nuclear chromatin, which is first extruded and subsequently transformed 
into pigment (Rossle), a process which Schultze says is the normal mechanism of 
embryonic skin-pigment formation. It is possible, however, for the nuclear 
chromatin to be changed in situ (Howard), and then later extruded as fully formed 
pigment granules. 

I have never actually observed this latter phenomenon, but my own experiments 
prove that the extranuclear chromatin, at least, can be converted into melanin-like 
pigment, and I believe this to be the usual mechanism of its production. 

(b) Nuclear degeneration : This is characterized by destruction of the nucleolus, 
fragmentation of the nuclear chromatin, leading to its ultimate disappearance, and 
a general break-up of the nucleus with its subsequent slow shrinkage and eventual 
absorption. All these stages of degeneration may be present in one section (fig. 3), 








Fic, 3.—Nerve-bundle from the presacral nerve, showing ganglion cells in different 
stages of degeneration, 


but it must be remembered that absence of nucleolus or nucleus may be an artefact, 
especially where thin sections have been cut, and it is always necessary to confirm 
nuclear shrinkage by examining serial sections. 

Kuntz believes that pyknosis, with excessive pigmentation of the nucleus, is 
pathological, but it is so often accompanied by a sharply defined nuclear outline and 
correspondingly normal appearance of all the other cell constituents that the change 
is more probably a physiological (metabolic) one. 

(c) Vacuolization : Three types of vacuolization may be encountered. The first, 
and commonest, is confined to the periphery of the nerve-cell, and is produced by 
enlargement ofthe endocapsular “ satellites.” The cell-bodies of the latter compress 
the ganglion-cell border, but as they are practically stainless, the resulting indenta- 
tions appear as globular vacuolizations (fig. 4). As will be shown later, the presence 
of a small number of these internal satellites may be regarded as normal, but when 
they are increased, and particularly where the globular penetration is exaggerated, 
the change is probably phagocytic, and must then be regarded as pathological. 
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A second type is definitely intracellular, and is manifested by the presence of 
one or more glomerular cavities of fair size. They stain best with eosin, and in 
fixed specimens probably represent fatty inclusions (Kuntz). Fat is not a normal 
constituent of nerve-cells but its presence is easily accounted for by the facility 
with which these cells can absorb it from the surrounding tissue (Dolley and 
Guthrie). This type of vacuolization is uncommon, and when present is usually 
confined to one or two cells. According to Stammler, it is extensively found in 
arteriosclerosis. 

The third kind of vacuolization is also internal, but more extensive than the last. 
The whole cell-body becomes converted into a series of closely adjacent cavities of 
similar size, separated from each other by thin septa of chromatin (fig. 5). The cell 
is generally swollen, and the nucleus often cedematous, though both it and the 
nucleolus are commonly normal in appearance. 

It is somewhat difficult to assess the pathological significance of vacuolization. 
I believe that isolated vacuoles of either the peripheral satellite or lipoid ingestion 
type are normal, but that the more generalized kind just described must be regarded 


Fia 4,.—Hypogastric ganglion cell showing peripheral vacuolization due to satellite-cell invasion 


as pathological, even when confined to a few cells. Where any one variety is 
widespread, it is usually accompanied by other signs of degeneration, and is then 
definitely abnormal. Stammler has shown that extensive changes of this nature are 
often seen in arteriosclerosis, but they are relatively uncommon in dysmenorrhea, 
a point of some clinical interest. 

(d) Hyaline degeneration: This is characterized by uniform amorphous swelling 
of the nerve-cell. It is seen in chronic poisoning (Grunberg) and may be produced 
experimentally in sympathetic ganglia (Kuntz). The change is occasionally seen in 
dysmenorrhea, but only isolated cells are affected, and the relationship with’ this 
disease is etiologically unimportant. 

(e) Shrinkage: Shrinkage of the ganglion cells, on the other hand, is relatively 
common. Moderate degrees are merely evidence of normal metabolic activity, but 
extreme shrinkage is the result of advanced cell degeneration (fig. 6). 
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Fic. 5.—Generalized internal vacuolization in a ganglion cell from the presacral nerve. The whole 
cell is converted into a series of vacuoles separated by thin chromatin septa. The nucleus is hyaline, 
and the nucleolus faint. A satellite cell is seen at the periphery. 





Fic, 6.—Ganglion cells from the presacral nerve showing invasion by neurocytes, destructive 
vacuolization and generalized destruction and absorption of the cells. 
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(f) Neurophagia and the satellite cells: Absorption by phagocytic cells is the 
mechanism by which damaged or degenerated nerve-cells are removed in the 
autonomic nervous system, and such neurophagia is consequently frequently observed 
in sections of these nerves (fig. 7). The neurocytes carrying out this function are 
tiny cells about the size of lymphocytes, and are apparently derived from two 
distinct sources. These are (1) the capsular satellite cells, and (2) small round-cell 
wandering phagocytes. 

(1) The satellite cells —The capsule of each ganglion cell is lined by two layers of 
small subsidiary cells, an external, consisting of flattened endothelioid cells, and an 
internal, consisting of plump, large-nucleated cells, variously described as interstitial 
satellites (Cajal), amphicytes (Lenhoseek), and endocapsular cells (Craig and 
Kernohan). The latter are almost certainly the source of the majority of the 
satellite phagocytes, for often the endothelioid cells remain intact even in advanced 
degeneration. 

When the satellites become phagocytic they swell considerably, become detached 
from'|Ithe capsule, and protrude into the parent ganglion cell. Their staining 








Fic. 7.—Neurophagia of hypogastric ganglion cells. The neurocytes are grouped principally 
round two totally destroyed ganglion celis, but the others are also in process of degeneration. 


qualities are characteristic, for while the nucleus is always well marked, it is 
practically impossible to stain the cytoplasm (when swollen) with any dye, and the 
size of the cell can only be visualized by the degree of crenation caused by its 
invasion into the periphery of the ganglion cell. They are sometimes two or three 
layers thick (Martin, et alii), but their disposition around the cell is always quite 
irregular. 

The embryonic origin of these satellite cells is uncertain. De Castro considers 
that the analogous cells occurring in the spinal ganglia of the central nervous system 
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are neuroglia, and it is probable that the cells in sympathetic ganglia have a similar 
neurogenic origin. Nageotte, while admitting their essentially nervous character, 
showed that they could also form mesenchymatous fibrils, an observation confirmed 
by Martin, Dechaume, and Morin. The latter workers consider that the double 
potentiality of these cells for producing mesodermal and entodermal extensions is 
evidence of a similar double origin, and believe that they represent a connecting link 
between the two primary tissues. 

(2) The phagocytosis following inflammatory destruction of the ganglion cells is 
carried out mainly by an infiltration of small round cells. These invade the cell from 
the surrounding interstitial tissue, and penetrate its capsule fairly easily, often in 
company with a few polymorphonuclear leucocytes. Their origin is disputed, but in 
some specimens I have been able to trace a string of these cells from a capillary to 
the affected nerve-cell. This fact, combined with their relative scarcity in the 
normal interstitial nerve-tissue, points to the vascular origin of these “ extraneous ”’ 





Fic, 8.—A congested lymphatic in the presacral nerve. 


neurocytes, and I believe that the blood-vessels are usually their primary source, 
They are, however, occasionally derived from the dilated and congested lymphatic 
vessels and nodes which are often present in pathological sympathetic nerves (fig. 8). 

Whatever their origin, the neurocytic satellites and small round cells exercise 
their phagocytic property vigorously, attacking the degenerated nerve-cell from all 
sides and rapidly ingesting it. They themselves are often destroyed in the process, 
leaving their disintegrated bodies amongst the undifferentiated débris of the defunct 
ganglion cell. 

JUNE—OBSTET. 2 ¥ 
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Kuntz differentiates neurophagia into two types, a primary, resulting from 
inflammatory infiltration, and a secondary, caused by changes in the ganglion cell 
which result in a chemotactic attraction of phagocytic elements. Such a distinction 
can often be observed, the former involving the extrinsic neurocytes and the latter 
the satellites. Occasionally the primary infiltration is exaggerated into a small 
abscess (fig. 9). 

The process of degeneration of a sympathetic ganglion cell begins with a 
generalized swelling of the cytoplasm, which also affects the nucleus. The 
chromatin network is first fragmented and then gradually disappears, the whole cell 
staining homogeneously with blue dyes like Nissl’s. Distension and multiplication 
of the satellites, with globular penetration of the capsule, take place at the same 
time. The cell then shrinks, and pigment of one or both of the varieties described 
above is deposited. The nuclear chromatin is increased but fragmented, and the 
nucleus itself displaced from its normal central position by the general shrinkage. 
In some cases it may be actually extruded from the cell. 


Fic. 9.—Extreme degree of inflammatory infiltration amongst a group of hypogastric ganglion cells, 
most of which are degenerated. In the centre of the field the neurocytes are concentrated into a 
pseudo-abscess. 


Phagocytosis now actively commences. The neurocytes increase in number and 
activity, and invading the cell, proceed to systematically demolish it. The resulting 
débris is quickly absorbed, leaving a wholly or partly empty cavity lined by the 
thickened capsule. 

The destructive changes are by no means simultaneous in all the cells, and all 
stages may be observed in the same microscopic field. In addition, it must be 
remembered that a certain amount of degeneration is physiological, but this is mainly 
confined to one cell amongst several normal ones, and satellite cell neurophagia 
predominates. In pathological degeneration the change is more widespread, and all 
the types of phagocytes are involved. 
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Changes in the interstitial tissue—These consist in cedema (shown by the 
wide separation of the constituent nuclei) and inflammatory infiltration with 
polymorphonuclear leucocytes, lymphocytes, and plasma cells. This infiltration is 
usually diffuse, but it may be concentrated into a veritable microscopic abscess 
(figs. 10, 11). A moderate amount of inflammation may be regarded as normal, 














Fia. 10.—Microscopic abscess in the substance of a presacral nerve. 


particularly in the sympathetic cords, but greater degrees, especially when selectively 
grouped around ganglion cells, are definitely pathological, particularly in the presacral 
nerve. : 

Perineural sclerosis is not uncommon (fig. 12). It is localized to the tissue 
surrounding the nerve-bundles, the contents of which are generally degenerated. It 


is often accompanied by arteriosclerosis, with medial degeneration in the larger 
capillaries (fig. 13). 
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Fic. 11.—A presacral nerve showing fragmentation of the nerve-fibres and their infiltration 
by polymorphonuclear leucocytes. 





Fic. 12.—Perineural sclerosis round a nerve-bundle in the presacral nerve. 
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FiG. 13,—Capillaries from a presacral nerve, showing a considerable degree of medial thickening. 


THE NERVE CHANGES IN DYSMENORRHGA 


The varied changes just described have this in common, that they all represent 
some stage or other of a subacute or chronic neuritis. What then, is the significance 
of this inflammation, and in what manner is it connected with, if not responsible 
for, the pain of dysmenorrhcea ? 

In the first place, it must be appreciated that a certain amount of pseudo- 
inflammatory infiltration and cell degeneration is normal in the autonomic nervous 
system. This process is preliminary to the constant physiological replacement 
which is always occurring, but it is increased by the extreme susceptibility of the 
highly specialized ganglion cells to exhaustion, and to minor degrees of toxemia 
which remain unregistered in the less sensitive tissues elsewhere. It is, however, 
always localized to one or two cells in a group, and can be identified{ by its 
selectivity and by the absence of other pathological changes. 

Secondly, the degree of this change which can be taken as normal varies 
considerably in different parts of the autonomic nervous system. Thus the normal 
lumbar ganglionated sympathetic chain exhibits a far wider range of microscopic 
alterations than do peripheral cords like the presacral nerve and the different 
segments of the chain itself show a similar variation. Consequently allowance 
must be made for both these factors when assessing the pathology of this portion of 
the nervous system. 

With these reservations in mind, it may be stated at once that in the majority 
of cases of severe spasmodic dysmenorrhaa the peripheral sympathetic nerves of the 
uterus—as represented by the presacral nerve—are pathologically altered in some 
degree. This alteration is in the direction of a subacute or chronic neuritis, and 
manifests itself in widespread degeneration of the ganglion cells, interstitial 
infiltration, and the other changes described in detail above. It was present in 
three-fourths of Cotte’s cases and in over 70% of my own, and was absent in most 
of the post-mortem specimens examined for comparison. In addition, no pathological 
changes were observed in two presacral nerves removed coincidently with the 
lumbar sympathetic cord for thrombo-angeitis obliterans, though the latter structures 


showed fairly advanced disease. 
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THE SIGNIFICANCE OF SYMPATHETIC NEURITIS IN DYSMENORRHG@A 


It appears to be established, therefore, that spasmodic dysmenorrbeea is generally 
accompanied by considerable inflammatory changes in the sympathetic nerves 
supplying the uterus. The precise significance of these changes is doubtful, but the 
connexion is too obvious to be anything but a cause-and-effect relationship. When 
motor or sensory disturbances occur in the skeletal muscles, attention is immediately 
directed to the possibility of disease in the nerves supplying these muscles, and any 
marked nerve pathology is accepted as the cause of the myopathia or the pain. It 
is reasonable to apply such a sequence to the unstriped muscle of the involuntary 
organs, and there seems little doubt that the sympathetic neuritis associated with 
dysmenorrhea is of primary importance in its causation. 

The pain may be due to exaggeration of either motor or sensory impulses by a 
nerve rendered hypersensitive through inflammation. Cotte lays great stress on the 
latter mechanism, but this is probably responsible for the minor degrees only, for, 
as we have shown above, the essential basis of dysmenorrhea is a hypercontraction 
of the myometrium. Both factors, however, are associated in the majority of 
cases. 

Such a postulation by no means eliminates the influence of unbalanced hormonal 
secretion in the causation of dysmenorrhcea. Nor does it ignore the’ possibility of 
a more central nervous cause for the condition, such as the intermedio-lateral tract 
neuritis described by Irimesco and Pabron. But it does suggest most strongly that 
whatever the nature of the abnormal impulses which cause dysmenorrhea, they are 
initiated, or at least exaggerated, in their passage through sympathetic nerves rendered 
abnormally sensitive by previous inflammation. 


TREATMENT 


Lastly, a word about treatment. There is no doubt that the majority of cases 
yield to a combination of medicinal and hygienic measures, though it is my experience 
that the more severe the pain, the less is it relieved by such treatment. All, 
however, except the worst cases, are worth while treating on these lines for several 
months, before the question of operation is considered. I believe, on the other 
hand, that it is a mistake so to treat extromely severe cases, in which medical 
treatment is almost invariably ineffective and can do little except introduce an 
adverse psychological factor. In any case, most of such patients have already had 
prolonged drug treatment, so that further trial is unnecessary. 

Of the minor operative measures, simple cervical dilatation, combined with 
alcohol injection of the pelvic plexus, is perhaps the best. I have described this 
technique elsewhere, and suggested that the results obtained are considerably better 
than those of dilatation alone. Pre-sacral sympathectomy will almost guarantee 
a cure in uncomplicated spasmodic cases, but I think it should be reserved for the 
comparatively rare type of patient in whom excruciating menstrual pain remains 
unrelieved after one or more alcohol injections. 
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Mr. Malcolm Donaldson (The results of sympathectomy in dysmenorrhea) : 
Considering that pain is a symptom of so many diseases, it is a little surprising that 
physiologists and the medical profession have not made more headway in tackling 
such an important problem. If we consult textbooks of physiology we find a 
considerable amount of space devoted to the path along which pain travels, but 
there is no suggestion as to what is actually happening at the nerve-ending. The 
varieties of stimuli which cause pain are legion, but it is probable that the production 
of pain is the same every time. It may be that this problem is insoluble, but in the 
case of the muscle nerve-ending it has been found that there is a chemical link 
without which no muscular action can take place. Is it not possible that such a 
link exists in the pain nerve-ending, and that it might be destroyed without 
destroying all other sensation ? 

Mr. Davis’s paper represents an advance in that it suggests the changes that 
may be found in the ganglia of the nerves affected, but whether these changes merely 
accentuate the pain or are the cause of it is not quite clear. My own contribution 
will merely show the results of cutting the path along which pain travels. 

The operation of presacral sympathectomy is so well known that only a brief 
description is necessary. The abdomen being opened, a transverse incision is made 
through the posterior peritoneum, just below the bifurcation of the aorta. The 
peritoneum is dissected off very carefully so that no nerve-fibre can be lifted with 
it, and then the two common iliac arteries are exposed by careful dissection. All 
the tissue lying between the two arteries and superficial to the left common iliac 
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vein is then lifted up on an aneurysm needle and cut through. Any tissue lying on 
the left common iliac vein is then carefully dissected off. The peritoneum is then 
drawn together and the abdomen closed. It is as a rule a bloodless operation. 

Of a series of 47 cases treated by neurectomy 44 cases were treated at 
St. Bartholomew's Hospital and 3 cases in a cottage hospital. Of these operations 
35 have been carried out by myself and 12 by my colleagues. Thirty-three of my 
own series were for pure dysmenorrhea and two were for continuous pain, worse at 
the periods. Of these 35 cases :— 


29 had sympathectomies alone. 

3 had sympathectomy plus appendicectomy. 

2 had sympathectomy plus unilateral oophorectomy plus appendicectomy. 
1 had sympathectomy plus unilateral oophorectomy. 


The results as obtained from a questionnaire show that 65°9% are absolute 
cures. In 24°9% the results are fair or poor and in 9% absolute failures. 


Very Lost trace 
Results good Good Fair Poor Failures of 
24 5 6 5 4 8 
— 


Percentages ... 65-9 13-6 11-3 9 


No. who previously had D. and C. 
without benefit ios ona 


2 1 2 

Discussion of results.—Although it is difficult to assess the value of an operation 
when symptoms are the only criterion, nevertheless, the very appreciative letters 
received in 65% of the patients convinces me that in those cases the operation was 
a complete success. It will be noticed in the above table that; 14 of these had been 
treated by dilatation and curettage without any benefit. In addition to these 
perfect results, 11 patients were much benefited, but still had some pain and these 
were divided into “fair” and “poor” results. In four cases there was complete 
failure. 

Among these cases the interesting ones are the poor results and the absolute 
failures. 


I.—The first of the “poor” results, F. C., states that definitely the operation has 
benefited her and that she has only been to bed twice for about twelve hours each time 
since the operation in May, but she says that she still has pain which is very “ wearying.” 

II.—Thke next patient, L. F., who was unable to do her work before the operation can 
still only manage it with great effort. As a matter of fact, in this case I made a note before 
the operation that I thought it doubtful whether it would be very successful. 

III.—The patient, L. M. A.S., says that she cannot do anything really strenuous although 
she has less pain. 

IV.—The fourth patient, R. F., says that she occasionally has to go to bed because of 
the pain, but that she is able to do her work during the period although previously she was 
unable to do so. 

V.—tThe fifth patient, R. M. K., says that the operation has benefited her because she 
has less pain and clots, but occasionally she has to go to bed and cannot always do her work 
during the period. 


Of the four cases which I consider to be complete failures :— 


The first is that of I. P. Dysmenorrhcea came on after an appendix operation in 1933. 
She had an abscess opened and later an operation for removal of the appendix. There was 
nothing in the history to lead one to think that the operation would not be successful, 
nor is there anything in the notes to suggest that it was not a perfectly straightforward 
operation. The only reason I can suggest for this failure is that there must have been some 
of the nerve-fibres tracking posterior to the iliac arteries. 

As to the second and third cases in this group, no reason can be ascertained for their 
failure. 
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In connexion with the fourth patient, P. M. C., the only way in which she has improved 
is that she does not have so much pain in the abdomen. She still has sickness and pain in 
the back. 

Among the cases that I have marked “fair” is that of S. B., who says in 
answer to the question as to whether she has benefited by the operation, “ Yes, in 
that I do not suffer the awful pains I had before operation, and that my monthly 
times are regular. No, because since the operation I have been very nervous and 
have fainted two or three times over slight accidents such as cut fingers.” 

Indications for operation.—-The indication for operation will always be a matter 
of controversy. The operation in itself is simple, but it does mean opening the 
abdominal cavity, and although up to date I have never had any complication as far 
as the abdomen is concerned, one patient had a certain amount of bronchitis 
afterwards. I can find no ill-effects from the operation—with possibly one exception, 
that of a patient who says that she has been constipated ever since. 

It has been stated that menorrhagia is likely to occur, but here again I can find 
no definite evidence from the questionnaire that this is the case. Indeed in one 
case the loss was stated to be much less—a fact which rather worried the patient. 

I would sum up the indications for presacral sympathectomy as follows :— 

(a) In all cases in which a patient has already had dilatation and curettage 
without relief. 

(b) When the patient, although she has not had any previous operation, has 
somewhat scanty loss and an underdeveloped uterus. 

(c) When a patient has to work for her living and it is important that she should 
get well without trying dilatation and curettage which might fail. 

In my own mind, within limits, age does not contra-indicate operation. 
Ifa girl aged 15 or 16 faints, is sick, and suffers acute pain, then I consider the 
operation to be fully justified. When the patient is suffering from premenstrual 
pain I do not advise the operation, as I consider that it is only successful in the 
spasmodic type of dysmenorrheea. 

Obstetrical after-history.—Three patients have had a child since the operation. 
One labour occupied five-and-a-half hours and one about twenty-six hours. The 
labour pains were the same as in an ordinary patient. In this small series it does 
not look as if the operation had any effect on pregnancy or labour. 

Conclusions.—This operation is of great value in cases of true spasmodic 
dysmenorrhvea and is much more likely to succeed than dilatation and curettage. 
If, however, the patient is not likely to lose her employment through having time 
off to go into hospital, and if the uterus is well developed and the menstrual flow is 
not scanty I think it is justifiable to try the lesser operation first. 


Mr. V. B. Green-Armytage: My contribution to this discussion is from the 
viewpoint of pelvic sympathectomy. Twenty-three years ago, I published a paper on 
treatment for the pain of inoperable carcinoma of the cervix by ligature and excision 
of the internal iliac arteries and infundibulo-pelvic ligaments. At the time, I did not 
appreciate the reason for the marked relief of symptoms obtained, but it would 
appear now that in clearing and excising the arteries I must have performed a peri- 
arterial sympathectomy and divided many of the afferent pain-fibres of the pelvic 
plexus. The operation is not difficult, because one follows the course of the ureter 
from the pelvic brim. 

Up to date, for intrinsic dysmenorrhcea alone, I have performed the operation of 
pre-lumbar sympathectomy on 18 patients. They have all, except one (who was 
aged 29), been under the age of 24; 15 were single, and 3 married. They were all 
earning their livelihood—as typists, mannequins, school teachers, film artistes, or 
musicians. 

In all except three cases dilatation had been performed previously and the 
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patients had received prolonged treatment in hospital or elsewhere. In all the 
dysmenorrhcea was of that severe nature described by Cotte as pleralgie centrale— 
that is to say, the pain was agonizing cramp in the mid-line below the umbilicus 
before and during the first one or two days of the period. 

In 12 cases there were urinary symptoms, such as frequency or colicky vesical 
pain. In all, vomiting was a marked feature. In all the pain was so great as to incapa- 
citate them from attending at work, thereby jeopardizing their contracts. In none of 
the patients was there any adenomyoma of the uterus present, or discovered, but in 
two—both school teachers—who had had dilatation in other hospitals, it was 
interesting to find that there was a well-marked rudimentary horn about the size of 
a walnut, with a definite cavity connecting tenuously with a normal-sized uterus. I 
have kept in close touch with these patients, and so far there has been no further 
complaint of pain from any of them, nor have they missed a day at work since. 

It is not necessary here to describe the operation— which has no particular 
difticulties—but in every case the dissected and complete leash of nerve-fibres (as a 
rule, two inches long) should be sent for sectional report. Moreover, the sympathetic 
fibres over the common iliac arteries, up to and including those around its division 
into its external and internal iliac branches, should be thoroughly cleared. The 
appendix has been removed in every case and on three occasions a Gilliam or Baldy- 
Webster shortening of the round ligaments has completed the operation. 

Post-operative results —Whether the operation is performed on account of 
dysmenorrhcea or of carcinoma, these patients give no anxiety. The following day 
the abdomen is peculiarly carinated and there is no vomiting. In 12 of my cases 
there was a blood discharge from the vagina within twenty-four hours, presumably 
due to vasodilatation and hyperemic congestion of the endometrium. 


Mr. Chassar Moir: My part in to-night’s discussion is to amplify the 
statements made by Mr. Davis regarding certain experimental work which helps to 
throw light on the mechanism of pain production in primary dysmenorrhea. 

For some years I have been carrying out a systematic investigation of the 
muscular activity of the human uterus and its response to drugs during the different 
stages of the menstrual cycle. In aconsiderable number of cases I have been able 
to study the behaviour of the uterus during actual menstruation, and the series 
includes several patients suffering from severe intrinsic dysmenorrhea. This study 
was made possible by the development of a means whereby the contractions of the 
non-pregnant uterus could be recorded in graphic form. A description of the work 
was given to the Edinburgh Obstetrical Society two years ago, and I do not now 
propose to go into details regarding the method. It will be sufficient to say that a 
hollow uterine sound is used, carrying on the end a small rubber bag or capsule 
which, when fully distended, is about the size of a sparrow’s egg. The sound is 
introduced into the uterine cavity and is connected by water-filled tubing to a special 
manometer which traces the variations of intra-uterine pressure on a slowly- 
revolving drum. ; 

With this apparatus contractions of the human uterus can be recorded at every 
stage of the menstrual cycle. It can be shown that uterine activity is small during 
the post-menstrual stage, but becomés more and more vigorous as the time for the 
next menstruation draws near. The response to pituitary extract is very marked, 
especially during the earlier part of the cycle. Curiously enough, the non-pregnant 
uterus responds only to the vaso-pressor factor (pitressin), and not to the oxytocic 
factor (pitocin), when given in ordinary dosage. The uterus also responds, although 
less vigorously, to ergot preparations, especially to the new quickly-acting alkaloid, 
ergometrine. 

During menstruation regular strong contractions can be recorded. These vary 
considerably in magnitude and frequency in different women but, on the average. 
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occur every four or five minutes, each contraction lasting about two minutes. 
The uterine activity is most vigorous during the first and second days of the bleeding, 
and the magnitude of the contractions is roughly in keeping with the amount of 
discomfort which the woman suffers when menstruating. Thus, at the one extreme, 
a woman whom I recently investigated assured me that she had no pain or 
discomfort whatever during her menstrual periods. The tracing in this case showed 
uterine contractions occurring at eight-minute intervals, each contraction registering 
a pressure of only 20 mm. mercury. On the other hand, patients suffering 
from dysmenorrhea always show frequent, and often irregular, contractions, each 
contraction corresponding to an intra-uterine pressure of 120 mm. mercury or more. 
Such contractions justify the use of the word “ spasm.” 

These uterine spasms will now be considered in greater detail. 

In the records shown it will be seen that the pressures are marked in terms of 
the tension within the recording bag. This is not precisely the same as the intra- 
uterine tension, for the reason that the bag must first be distended with fluid before 
recording can begin. The fluid pressure within the bag is, therefore, the result, 
partly of the elastic support of the bag wall, and partly of the pressure transmitted 
to the bag by the uterus. This makes a considerable discrepancy between the 
pressures recorded at the lower end of the scale and the true intra-uterine pressures. 
When, however, the pressure in the recording system rises as the result of a uterine 
contraction, the discrepancy becomes less and less until, at the higher levels of the 
recording the error is below 10%. In other words at the lower end of the scale 
calibrations are considerably too high (when the pressure is thought of in terms of 
intra-uterine tension), whereas, at the higher levels reached by the uterine spasm, 
the calibration is fairly accurate. 

It has been suggested that the tracings now shown are misleading, for the reason 
that a foreign body is introduced into the uterine cavity which provokes abnormally 
powerful muscular action. There is an element of truth in this contention, but it 
does not detract from the main facts of the case, for it is found that only patients 
suffering from dysmenorrhea show strong spasms of the uterus, and in this they 
differ from normal women. Further, it must also be remembered that the menstrual 
blood is, itself, a foreign body, and the presence of the small intra-uterine bag there- 
fore simulates the condition found at the onset of menstruation. Moreover, the 
patient’s sensations when the bag is in situ are precisely similar to those which she 
experiences during the earlier stages of menstruation. For these various reasons I 
am satisfied that the records I now show give a substantially true picture of the 
behaviour of the uterus during menstruation. 

One tracing of particular interest (see figure below) was obtained from a patient who 
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Contractions of the uterus during menstruation. A simultaneous pain-sensation record was 
made by the patient holding in her hand a bag which she squeezed with each exacerbation of 
the menstrual discomfort. 
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co-operated in a most useful way by holding in her hand a bag, which she squeezed 
with each exacerbation of menstrual pain. This bag actuated an independent 
tambor which recorded its tracing immediately above the uterine record. It was thus 
possible to study this patient’s sensation in relation to the uterine behaviour. It will 
be seen that each new pain sensation started when the uterine contraction was nearing 
its acme, but that the discomfort tended to continue until the uterus was completely 
relaxed and, even then, did not always cease at once. This lag in pain sensation 
suggests that it is not the spasm per se which causes pain, but a diminution or actual 
cessation of the blood supply to the uterus during the muscular contractions. This 
possibility receives much support from the fact that many patients suffering from 
dysmenorrhea show uterine contractions so powerful that the intra-uterine tension 
exceeds, by a considerable margin, the patient’s systolic blood-pressure. This can 
only mean that the uterine muscle—or its inner layers at least—are squeezed dry of 
blood during the acme of each contraction. This and other evidence suggest that 
intrinsic dysmenorrhcea may, in one sense, be classed along with intermittent claudica- 
tion and angina pectoris; all three conditions have this in common—that muscle is 
forced to contract in face of an inadequate blood supply, and pain of peculiar 
intensity is, in consequence, produced. Since, as yet, only a limited number of cases 
of severe intrinsic dysmenorrhea have been investigated, I do not feel justified in 
dignifying the foregoing remarks with the title of “ theory ” ; I prefer to regard them 
as an interesting speculation concerning the mechanism of pain-production in 
dysmenorrhea. 


Having put forward one speculation, I venture to indulge in another, regarding 
a different aspect of this discussion. No satisfactory explanation has yet been 
afforded as to why patients suffering from intrinsic dysmenorrhcea usually give a 
history of freedom from pain for the first two or three years after the onset of 
menstruation. 

Now, it is known that in India, where early marriage is the rule, and where 
cohabitation frequently takes place from the age of puberty, pregnancy is relatively 
rare until two or three further years have elapsed. Statistics have recently been 
gathered which go to show that European girls are also relatively sterile at this 
early age. It is now known that one of the common causes of sterility in otherwise 
healthy women is the replacement of the normal full ovarian cycle by a modified 
cycle in which ovulation and corpus luteum formation are lacking, and the periodic 
uterine bleeding which takes place during the cycle has been given the name of 
anovulatory menstruation. It is, therefore, reasonable to suppose that girls reaching 
puberty may, in many instances, show a cyclical bleeding of the anovulatory type for 
some time before true or full menstruation is established. The essential part of 
normal menstruation is the degeneration and shedding of a pre-menstrual decidua. 
This process may, with reason, be called the abortion of a pseudo-pregnancy, and it 
is associated with muscular activity on the part of the uterus. Anovulatory menstrua- 
tion, on the other hand, is unassociated with any such abortion, and is merely a 
passive uterine hemorrhage. I should like to suggest that it is only true men- 
struation which is associated with pain of the type under discussion to-night, and 
that the reason why so many girls are free from pain during the earlier years of 
menstrual life lies in the fact that their periodic bleeding is still of the anovulatory 
type. In further support of this view is the fact that the occasional patient who, 
after a laparotomy involving handling of the pelvic organs, shows a uterine 
hemorrhage out of step with her usual menstrual cycle, has, as a rule, no pain 
associated with this extra “ period.” The bleeding is an artificially produced 
anovular menstruation, and it is therefore not associated with the strong uterine 
contractions which accompany the abortion of the ‘‘ premenstrual decidua ”’ of true 
menstruation. 
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Dame Louise Mcllroy said that, short of major operations, much could te 
done for the relief of dysmenorrhea in young women. Hysterectomy should be 
entirely condemned. Dysmenorrhoa was due in many cases to malnutrition and 
want of fresh air and exercise. Iron deficiency was also a cause. Sedentary 
workers, such as typists, suffered much more from dysmenorrhea than those 
engaged in manual occupations. Proper dieting, walking, and dancing relieved 
many cases. 

In an investigation carried out among factory workers as to the incidence of 
dysmenorrheea, she had found that it was low in those in active work, but higher 
among the clerical staffs. Deficiency in ovarian secretion, together with want of 
balance in the other endocrine organs, was a cause. Preparations of follicular (ovex) 
and corpus luteum (lutex) hormones from Copenhagen had given most satisfactory 
results in the treatment of ovarian dysfunction. 


Mr. T. F. Todd: It seems to me that in this discussion insufficient attention 
has been paid to the psychological factors involved in cases of severe dysmenorrhea. 
The possibility of cure by placebos, &c., is known to all, and in the resistant cases, 
before it is proposed to subject the patient to a major and mutilating’ operation, a 
trial of psychotherapy should be given. The appropriate method will often produce 
a most dramatic result. [A case was quoted. | 

It is unquestionably true that the actual pain is associated with hyper-contraction 
of the uterine muscle, but it is equally true that other colics, such as colospasm and 
some renal colics, are of functional origin, and, in the absence of an obstructive 
element, operative treatment is obviously empirical and unscientific—though, 
equally obviously, it will sometimes produce dramatic results for a reason other 
than that intended. 





Atresia of the Vagina: Operation Followed by Pregnancy and 
Czsarean Section.—DAmrE LovuIsE McILRoy. 

The patient, aged 27, was sent by Dr. Waters to the Royal Free Hospital for 
examination, as she contemplated marriage. Admitted, December 1933. 

On examination.—Her general appearance and development were normal. There 
was no opening into the vagina, except a small sinus at the bottom of a depression 
which admitted the tip of the finger. A probe was passed with difficulty. On rectal 
examination a solid portion of tissue could be felt between it and the bladder and 
above this was the uterus. 

I am indebted to Mr. Varten, resident assistant physician-accoucheur, for the 
notes of the previous history of the patient. When aged 15 she was admitted into 
the Chelsea Hospital for Women in 1921 on account of presumed absence of the 
vagina. On examination per rectum the vagina could be felt. 


“An operation was performed. A vertical incision was made in the perineum between 
the bladder and the rectum and the tissue dissected up until the vagina was found, at a depth 
of 2 inches from the surface. Much dark blood came away. The skin was sewn to the 
vaginal mucosa, but some retraction occurred and the raw area granulated over. She came 
back three months later and radical incisions were made and vaginal dilators inserted, with 
some improvement.” 


Menstruation occurred normally. 

After an examination under anesthesia, I injected lipiodol, but only a small 
quantity could be introduced, as was shown subsequently by X-rays. The condition 
did not appear very favourable as far as marriage was concerned. I thought it was 
worth trying some operative measure and a few days later the patient was again 
anwsthetized and I made a vertical incision and dissected through the dense tissue, 
using the sinus as a guide for about 2 inches, when the cervix could be felt. Further 
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dissection showed the presence of a septum and on incision the cervix was exposed. 
A narrow band of mucosa surrounded the cervix. The edges of this were dissected 
off and brought down and stitched to near the vulvar opening. The cavity was 
packed with gauze and vaseline for several days and graduated dilators were 
afterwards inserted. 

I advised the patient to get married as soon as possible. She followed this advice 
and found no difficulty in marriage relationships. 

In February she became pregnant and was kept under observation by Dr. Waters 
and myself. Cesarean section was considered to be the safest form of delivery, and 
the patient was told to come into hospital before labour was due, in order to avoid 
laceration of the vaginal tissues by the descending head. 

In November, when near term, the onset of labour occurred with some sudden- 
ness, and on the patient’s admission to the Bermondsey Medical Mission the head 
was found to be low in the pelvis. The foetal heart could be heard with great 
difficulty. Assisted by Dr. Beatrice Turner, I performed Cesarean section and 
extracted a healthy infant. Some days after delivery feces were observed coming 
from the vagina and a laceration of the posterior vaginal septum was discovered. 

Within three weeks the patient had control of the bowels, and no further trouble 
was experienced although closure of the fistula did not take place. Operation was 
advised later, but the patient has been seen at intervals during the past year and 
says that she has perfect control of the bowels and is not constipated. A small flap 
or bridge of tissue seems to act as a valve in preventing the passage of feces into the 
vagina. Marital relationships are normal. 

The case is of interest because atresia of the vagina—which is due to failure of 
the Miillerian ducts to canalize—as a rule gives rise to difficulties when marriage is 
contemplated, and may serve as a cause for divorce on the plea of nullity. 


Demonstration of a Number of Obstetrical and Gynzcological Models. 
—MALCOLM DONALDSON, F.R.C.S. 

These models, which were made by Professor R. de Seigneux,! in Geneva, are 
constructed of a rubber-like substance which very nearly approaches the consistency 
of human tissue. 

Among the many which may be obtained is one of a fatal head which can be 
rotated and flexed by a screw on the end of a handle, and another is a model of a 
placenta previa which, on vaginal examination, can be felt as a soft mass, like the 
placenta in a partially dilated cervix. On a third model a tubo-ovarian cyst can be 
palpated, on bi-manual examination, in an otherwise normal pelvis. 


Mr. MALCOLM DONALDSON said that, in his opinion, these models were of the greatest 
possible value in the teaching of obstetrics and gynecology. 
1 Nouveau matériel d’enseignement pour la Gynécologie et 1’Obstétrique, dont le procédé est 


susceptible de s’adopter aussi 4 d’autres disciplines médicales. Rev. franc. de gynéc. et d’obstet., 
1934, 29, 881. 





17 Proceedings of the Royal Society of Medicine Vol. XXIX 


Section of Opbtbalmology 


President—RANSOM PICKARD, C.B., M.S. 


[February 14, 1936, continued) 


Allergic Tests in External Eye Conditions 


By Arnotp Sorssy, M.D., F.R.C.S., and 
LALAGE R. BENHAM, M.B., B.S. 


THAT the eye takes part in sensitization of the body was brought out clearly, as 
early as 1908, by the work of Nicolle and Abt. These authors showed that a 
violent ocular reaction occurred when horse-serum was introduced into the eye of a 
guinea-pig after the animal had been sensitized by either the intraperitoneal or 
subcutaneous method. That, furthermore, an eye might be sensitized by the intro- 
duction of foreign serum into the cornea of the other eye was shown in 1911 by 
Wessely, who regarded the violent reaction thus produced in the second eye as of 
anaphylactic character (" keratitis anaphylactica”). Further evidence on ocular 
sensitization was added by the work of Kummel in 1910, who showed that sensitiz- 
ation of the body could be induced by the ocular route and that a violent focal 
(ocular) reaction occurred subsequently when the antigen was injected intravenously. 

There is also evidence that the eye shares immunity with the body. Thus 
Griiter in 1923 showed that corneal inoculation with cow-pox vaccine in cattle gave 
a slighter corneal reaction in animals first generally treated with vaccine than in 
untreated control animals. Yamada in 1930 confirmed this finding, and showed 
further that ip the treated animal the corneal reaction was slighter still, if the 
anterior chamber was emptied, thus bringing to the cornea regenerated aqueous, 
presumably richer in immune bodies. 

Clinically, the evidence as to ocular participation in allergic reactions rests almost 
entirely on the work in spring catarrh. First described by Saemisch in 1872, spring 
catarrh emerged as a clearly defined clinical entity in 1908 when Axenfeld showed 
the occurrence of eosinophilia in the conjunctival secretion. Lagrange in 1922 
reported one case that proved sensitive to pollen, and another sensitive to powdered 
bark. A series of 19 cases—15 positive to spring pollens and 4 to autumn pollens— 
was reported by Fort in 1923. Other cases were reported by Townsend (1923), 
Lemoine (1925 and 1929), Weinstein (1931) and by Lehrfeld (1925 and 1932). The 
exhaustive study Lehrfeld made of 87 cases showed positive findings in a large 
number. Evidence of the allergic basis in an isolated case of episcleritis is advanced 
by Balyeat and Rinkel, and of kerato-conjunctivitis by Woods. Bab devoted a study 
to 30 cases, 25 of which were cases of conjunctivitis-—-in which desensitization was 
achieved in 11 cases. An allergic basis for trachomatous keratitis has been suggested 
by Léwenstein, who regarded the absorption of damaged corneal tissue as the exciting 
factor for the severe corneal reaction. The experimental anaphylactic keratitis of 
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Wessely is used as evidence for the allergic basis of interstitial keratitis, whilst the 
conception of endophthalmitis phacoanaphylactica elaborated by Verhoef and 
Lemoine has a more definite basis in both experimental and clinical observation. 

On the therapeutic aspect, Mills and Martyn reported a series of 46 ocular 
lesions treated on allergic lines by “ proteose’’ injection. The good results claimed 
have, however, no direct bearing on the allergic factor in eye disease, as no evidence 
was advanced that their patients were indeed suffering from allergic conditions. 
Any improvement they obtained might be explained as the result of non-specific 
protein therapy. 


PERSONAL INVESTIGATIONS 


The presence at White Oak Hospital, Swanley, of a large number of children 
suffering from external conditions, such as phlyctenular ophthalmia, various forms of 
chronic conjunctivitis, and blepharitis, offered the opportunity of testing the 
significance of the allergic factor in these conditions, as to the stiology of which 
there is still much to be learned. As control groups, children suffering from inter- 
stitial keratitis and trachoma were utilized, no normal children being available. The 
periodicity of phlyctenular disease and the recurrent nature of blepharitis suggested 
the advisability of this investigation. In all, 292 children were tested by the prick 
method, eight compound reagents being used in each case. The distribution of the 
children and the reagents used are shown in the subjoined tables. 


WHITE Oak HospiTaL, SWANLEY. 
Analysis of 292 Cases tested to Protein Sensitivity. 


Sept. 1935 Feb, 1986 Tested twice Total of cases 
(1) Phlyctenular ae 

(2) Conjunctivitis ... 

(3) Trachoma 

(4) Blepharitis 

(5) Blepharitis : 

(6) Interstitial keratitis 
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GROUPS OF ALLERGENS USED. 


Ungulate 
Beef 


Tree Pollens 
Birch 
Alder 
Lime 
Fir 
Willow 
Hazel 
Elm 
Sycamore 
Ash 
Oak 


Milk and Eggs 
Whole cow’s milk 
Casein 
Lactalbumin 
Cheese 
Whole egg 
Egg white 
Egg yolk 


Grass Pollens 
Vernal 
Timothy 
Foxtail 
Cock’s foot 
Rye 
Meadow 
Yorkshire fog 
Soft brome 
False oat 
Sheep’s fescue 
Wild oat 
Dog’s tail 


House Dust 


Composite 
Kapok 
Flock 
Sheep’s wool 
Horse-hair 
Feathers 


Dandruff Type 
Horse dandruff 
Feather, poultry 
Hair, dog 


” 


Wool, ae 


Graminaces 
Wheat 
Oats 

Rye 
Barley 
Corn 

Rice 


The results proved entirely negative, except in one case, that of a boy suffering 
from chronic conjunctivitis, who gave a mild reaction to grass pollens. It is 
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perhaps significant that in this particular case the diagnosis of spring catarrh had 
been raised, 

We wish to express our indebtedness to Professor R. Hamburger, Dr. L. Forman, 
and Dr. J. Freeman, for their advice and help in this work. 










SUMMARY 


In 292 cases of external eye conditions (60 phlyctenular keratitis, 67 chronic 
conjunctivitis, 81 blepharitis, 48 trachoma and 36 interstitial keratitis) tested by 


the prick method for a series of allergens, negative results were obtained in all but 
one case. 
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Discussion.—Mr. FREDERICK RIDLEY said that the survey of previous work which 
Mr. Sorsby had given was valuable, but he was surprised that no reference had been made 
to the recent work of Julianelle, from which it would be seen that the eye might be sensitized 
either as part of a general sensitization or as a local sensitization following upon repeated 
intracorneal injection of a foreign protein. General sensitization was rarely obtained 
from the local corneal injection of a protein. From this work one would not expect to obtain 
a skin reaction even to the specific protein to which the eye of a patient had become 
sensitized. Although Mr. Sorsby’s investigation was valuable as a negative observation, 
it was important to bear in mind that the inquiry was not planned to determine whether 
the eye conditions from which the patients suffered were allergic or not, but whether these 
patients were sensitized to the commonly recognized groups of proteins associated with 
hay fever. It would be unfortunate if, as a result of this work, people were discouraged 
from pursuing the hypothesis that many ophthalmic conditions might be allergic in origin. 














Mr. SorsBy (in reply) said that he had not intended to imply that allergy was not a 
factor in general pathology or in ocular pathology ; all that he had tried to show was that 
allergy as revealed by the ordinary stock tests used by allergists was not a factor in the 
common external conditions of the eye. 


Monocular Optic Neuritis, ? Neoplasm.—P. H. Apams, F.R.C.S. 


T. W., aged 33, a printer, first noticed that the sight of the left eye was defective 
three years ago after an attack of pneumonia. It was very bad when first discovered 
and is slowly becoming worse. No pain, but some headache in cold weather. 
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Vision.—Right : 45 — 2°75 = $; left: counts fingers at 2 ft. below. 

Left pupil a trifle larger than right ; contraction to light not well maintained. 
Ocular movements full in all directions, no proptosis appreciable. Wassermann 
reaction negative. Lens and vitreous clear. 

November 20, 1935: Left disc area swollen to + 8D; greyish in colour; many 
fine blood-vessels visible. Inner edge of swelling vascularized. The mass was not 
homogeneous in colour, the upper part looked rather dark, whereas the part down 
and out beneath the inferior temporal vein was yellowish. Whole area roughly 
6 to 7 discs-breadth in diameter horizontally and vertically. On the outer side of 
the swelling was a linear hemorrhage and there was another over the inferior 
temporal vessels. The disc is situated towards the upper inner edge of the area. 

December 4, 1935: Linear hemorrhage less obvious. Just off the periphery of 
the affected region are three small retinal hemorrhages ; maximum swelling + 8. 

January 8, 1936: Left vision: Can still count fingers in lower half of field at 
the periphery. Fresh hemorrhage over line of superior temporal vein seen 
with + 5. 

February 11, 1936: Has had occasional pain in the left temple. Maximum 
swelling below + 10p. Tiny linear hwmorrhage up and in. Area of cedema has 
spread further outwards in the region of the inferior temporal vessels. General 
health good. No swellings anywhere about him except one on the lobe of the right 
ear, which he has had as long as he remembers and has not increased in size. 


Discussion.—Mr. H. B. STALLARD said that the presence of small cysts on the nasal 
side of the summit of the mass, its greyish-blue colour, and the convoluted capillaries seen 
over its surface were all compatible with the changes which might be seen in von Hippel- 
Lindau’s disease—angiomatosis retine. The fact that the patient had no other lesions did 
not necessarily negative this tentative diagnosis. It sometimes happened that fifteen years 
or more after such a retinal lesion had been recognized the patient died of cerebellar cysts 
and angiomatosis of the spinal cord. In the pathological laboratory at the Royal London 
Ophthalmic Hospital he had examined a specimen which during life had displayed a raised 
greyish-purple mass on the edge of the optic disc. Sectional examination had shown it to be 
composed of cavernous spaces filled with blood, proliferated neuroglial tissue and small cysts. 
A diagnosis of angiomatosis retine was made. 

Some of the clinical features in Mr. Adams’ case might be explained pathologically; the 
slaty-blue colour representing cavernous spaces filled with blood, the greyish-white masses 
being neuroglial tissue aud the cysts completing the picture of a lesion of angiomatosis 
retine. 

Mr. ADAMS said that the cystic appearance had only developed in the last three weeks. 


March 18, 1936 


CASES SHOWN AT A MEETING HELD AT THE ROYAL LONDON OPHTHALMIC 
HOSPITAL 


Third Nerve Palsy. Aneurysm of Posterior Communicating Artery 
verified by Arteriography. Ligation of Internal Carotid.—W. RussELL 
BRAIN, D.M. and D. W. C. ‘NORTHFIELD, F.R.C.S. 


The patient is a married woman, aged 41, under the care of Mr. Rupert Scott. 

History.—August 1935: Sudden pain over right eye, with vomiting. A week 
later: Similar attack, during which right third nerve palsy developed. 

December 1935: Right third nerve palsy; no other abnormal physical signs. 
Cerebrospinal fluid on two occasions slightly blood-stained. Skiagrams of skull 
showed small fleck above and to the right of the sella turcica. 

January 1936: Arteriography showed two small collections of thorotrast 
immediately behind the origin of the middle cerebral artery. 
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Operation.—February 3, 1936: Right internal carotid artery ligatured. Subse- 
quent slight improvement in regard to third nerve palsy. 


Discussion.—Dr. W. RUSSELL BRAIN said that intracranial aneurysm was far commoner 
than was supposed, even ten years ago. In most of the cases, as in the present one, the 
onset of symptoms of ophthalmoplegia was sudden, associated with severe headache, owing 
to leakage occurring from the aneurysmal sac. In a smaller number there was a progressive 
8rd nerve palsy of insidious onset, associated with little or no headache. The first necessary 
step was to think of the possibility of aneurysm before asking a surgical colleague to verify 
it. These aneurysms were sufficiently common to justify the rule that if an adult, especially 
one in middle life, developed, suddenly or insidiously, a third-nerve palsy which persisted and 
was not due to syphilis or intracranial tumour, the cause was likely to be intracranial 
aneurysm. 


Dr. A. J. BALLANTYNE said he had now under his care a case belonging to this group, 
and he would like to know how long a period could be allowed to elapse between the onset 
of the paralysis and the operation of ligation of the carotid, with a hope of recovery. In 
his case, the pain and paralysis had come on at the end of the previous summer. The 
patient was now very well; pain was absent, but there was complete third nerve paralysis, 
the question was whether anything was to be gained by the operation at this stage. 


Dr. RUSSELL BRAIN (in reply) said experience showed that patients with aneurysm had 
such a bad outlook as to survival—a rupture or a series of ruptures were almost inevitable, 
and any one might prove fatal—that the risk attendant on arteriography and ligature was 
justifiable. Two months after the hemorrhage had ceased it would be safe and advisable to 
carry out further investigations. 


Mr. NORTHFIELD (in reply) said that there seemed to be no danger from using 10 to 
15 c.c. of thorotrast; following that quantity, there appeared to be no ill-effects on the body. 
Any dangers were associated with the exposure of the artery and the mechanical act of 
injection. Secondary injection of thorotrast had not been performed ; indeed that would be 
difficult, because the internal carotid on that side had been ligated and, he hoped, had been 
obliterated. 


Third Nerve Palsy following Dental Extraction.—W. RussELL BRAIN, 
D.M. 


The patient is a man aged 26, a motor mechanic, under the care of Mr. Affleck 
Greeves. 

October 27, 1935: Right upper lateral incisor tooth extracted under a local 
anesthetic and said by dentist to be “ bad at the end of the fang.” Two days later 
diplopia developed and two days after this the right eyelid drooped and there was 
pain behind the right eye. 

November 12, 1935: Incomplete ptosis of right upper lid. Right pupil dilated 
and fixed. Complete paralysis of external ocular muscles innervated by right third 
nerve. Slight tenderness over right supra-orbital nerve and on pressure over eye. 
Wassermann reaction negative. Two weeks later began to improve. Still slight 
ptosis and weakness of elevation, adduction and depression of eye, pupil reacts 
sluggishly to light and accommodation. 

This is the fourth case I have seen in which ophthalmoplegia has developed 
within a month after tooth extraction in the upper jaw. All the patients bad pain 
in the eye or over the supra-orbital nerve. I think these cases fall into the group 
of periostitis of the sphenoidal fissure, for which, in most of the cases, no cause is 
obvious. The prognosis seems to be good, as most of them recover in three or four 
months. In all the cases the symptoms were on the same side as the tooth 
extraction. 
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Meningioma of the Optic Nerve within the Orbit, extending through 
the Optic Foramen to the Sphenoidal Ridge and the Suprasellar Region. 
Surgical Removal of Both Orbital and Intracranial Portions.—W. RussELL 
BRAIN, D.M., and HuGH W. B. Carrns, F.R.C.S. 


Married woman, aged 41, patient of Miss Ida Mann. 

Seven years ago, gradual failure of vision of right eye which became completely 
blind in a year. For two years, increasing protrusion of right eye, pain in right side 
of head. Eighteen months’ failure of libido, and scanty menstrual periods. Four 
months’ sudden impairment of vision of left eye, due to haemorrhage near macula. 

January 1936: Considerable proptosis. Right eye: Secondary atrophy of disc, 
with much dilatation of vessels. .Right eye completely blind; left eye myopic. 
Left vision — 7°00 sph., 2%. Temporal hemianopic defect for 6°5/2000 and 3/2000 
left eye. X-rays showed enlargement of right optic foramen. 

Arteriogram : anterior cerebral and callosal arteries not filled on right side. 

January 13, 1936: Operation: Right transfrontal exploration. Complete 
removal of meningioma of right sphenoidal ridge and suprasellar region. 
Decompression of right orbit and removal of orbital meningioma of optic nerve. 

The intracranial tumour measured 4 cm. from side to side and 3 em. in other 
diameters. The orbital tumour, measured about 3 by 2°5 cm. and filled the optic 
foramen. 


Orbital Hemangioma.—F. A. JULER, F.R.C.S. 


Jane V., aged 11. 

History.—Injury to right eye when a baby; bleeding from right eye at inner 
angle when 24 years old. Has had severe attacks of bleeding since then, mostly in 
winter. Bleeding more or less continuous for the past month. The right eye has 
always appeared displaced towards the outer side. 

Present condition.—Right vision ;°5._ Left vision ¢ partly. 

Right eye divergent about 10°; movements full; slightly lower than left; pupil 
active: hemangioma at inner angle on palpebral conjunctiva, upper and lower, and 
on ocular conjunctiva at inner angle. Right cornea smaller than left. Right iris 
shows several congenital strands. Veins of right fundus are wider than those of 
left. Right proptosis 3 to 4 mm. 


Congenital Retinal Fold.—F. A. JuLErR, F.R.C.S. 


P.S., a girl, aged 13. 

History.—Healthy child apart from eye. Development normal. Hair dark 
brown. Both irides of grey-hazel tint ; both cornew of normal size. The patient 
has three brothers, aged 17, 8, and 7 years respectively; the youngest is mentally 
defective. 

Present condition.— Left eye: Vision § + 0-5 cyl. ax. 90 = 3. Fundus normal. 
Fundus pigmentation medium. ‘ 

Right eye: Vision sph. + 0-5 cyl. + 0-75 ax. 160 = ay. 

The right fundus has a well-developed congenital retinal fold running from the 
surface of the disc in the direction of 11 o’clock, upwards and outwards. The free 
edge of the fold is slightly rounded, and is continued beyond the fold as a cord 
which passes straight to the back of the lens. This cord is dark-grey in colour, but 
does not appear to contain blood. It tapers and ends by spreading out into a white 
dise of irregular shape on the back of the lens capsule, well behind the upper edge of 
the dilated pupil. 

The fold comes off the fundus from an attachment which is 2-disc diameters in 
width. This attachment is marked out by a fairly compact brown smudge, which 
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tails off as it comes towards the disc and which is rounded in its upper part. 
Surrounding this attachment is a wide area of circular outline in which there is 
a disturbance of pigmentation, for the most part retinal. 

The fold is about 4-dise diameters in length. It contains one venous and two 
arterial branches, which run close to the edge of fold and then dip into it ; none of 
them are on topof its surface. Branches pass down the slopes of the fold on to 
the fundus. The optic dise has an inferior crescent. The cornea and iris are normal. 
The lens also is normal. Its posterior surface shows the arcuate line which is 
fairly well developed as a complete circle. There is no filament dependent from 
this, nor are any vitreous tags adherent to the posterior surface of the centre of the 
lens, but there is a thin streaky layer passing up from the arcuate line, as if the 
usual filament were stretched upwards towards the posterior capsular opacity above. 

The visual field has a scotoma, extending downwards from the c#co-central area, 
to the 50° circle. 


Angeiomata Retine.—HUMPHREY NEAME, F.R.C.S. 


Mrs. A. C., has had failing vision in the left eye for three months. 

8.2.36: Right vision = Left vision = #5 (with correction). 

In the right eye there was a small angeioma in the periphery below ; in the left 
there were two adjacent angeiomata, the proximal one larger than the distal. 

The left eye was treated by electrolysis with a fine, sharp round-section needle. 
There was difficulty in perforating the sclera. The effect is noticeable in the mottled 
pigmentation in the neighbourhood of the angeiomata. A special needle has been 
prepared, with cutting edge and insulated shank, with a view to re-applying 
electrolysis in a similar way to that in which it is employed for spider-nzevus of the 


skin. 


Familial Cataract, Right and Left.—HUMPHREY NEAME, F.R.C.S. 

Phyllis B. This patient and her mother are descendants of one of the families 
described by Nettleship. 

In both conglomerate annular lens opacities were seen. These have been 
described by Koby as “ floriform.”’ 

A sister who also was seen in 1930 and again in March 1936, retains perfectly 
clear lenses. A brother is more seriously affected. 


Wilson’s Disease with Kayser-Fleischer Ring.—M. J. McARDLE, 
M.R.C.P. 

Daisy B., aged 17, was admitted to the National Hospital for Diseases of the 
Nervous System, under the care of Dr. F. M. R. Walshe, on account of an increasing 
tremor of the right hand which had been present for two years. Speech had been 
indistinct for the past four months. When aged 10 she had difficulty in walking ; 
this lasted two years, and was attributed to ‘ rheumatic "’ pains in the legs. Backward 
at school. Memory poor. Restless and timid for four years. Has had frontal 
headaches as long as she can remember, and during the last five months attacks of 
giddiness. Nocturnal enuresis from the age of 10 till recently. 

On examination.—Vacant expression. Emotional facility. Some dementia. 
Speech slow, syllabic and monotonous. 

There is a ring of golden-brown pigment near the limbus of the cornea, most 
dense in the upper and lower parts, and gradually fading off towards the centre. 
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Report on slit-lamp examination (Mr. Williamson-Noble) : “ The brown pigment 
forms a definite ring, about 5 mm. wide, starting 1 mm. from the corneal margin. 
Between the outer edge of the ring of pigment and the margin of the cornea there is 
a ring of greenish, opalescent dots very closely set together. All the pigmentary 
deposit is in the posterior layer of the cornea ; with retro-illumination the cornea 
looks almost clear.” 

There is coarse rhythmic tremor of the right hand and arm—absent when the 
arm is at rest, increased by excitement or voluntary movement. There is a similar, 
though less noticeable, tremor in left hand. Some rigidity of Parkinsonian type 
in arms and legs; early flexor contracture at right knee. Slight lower facial 
weakness on right; closure of both eyes weak. Reflexes all normal. No sensory 
loss. Spleen just palpable. Liver not felt. Cerebrospinal fluid: Total protein 
0-120%. Pandy positive. Lange 0011220000. Wassermann reaction negative 
in cerebrospinal fluid and blood. Levulose tolerance test normal. 

Family history.—Mother quite normal. Father not yet seen; his grandfather 
and sister died in asylums. A brother died in an asylum at the age of 16; 
symptoms and behaviour very similar to those of present patient; a photograph at 
the age of 15 is highly suggestive of Wilson’s disease. At autopsy the brain showed 
considerable atrophy of the basal nuclei on the left side. The aorta showed syphilitic 
aortitis. The liver was cirrhotic, and the spleen fibrous, weighing 164 oz. Cause 
of death certified as juvenile G.P.I. 

The patient has three sisters, aged 11, 4, and 2, respectively. The one aged 11 
is mentally backward, but shows no Kayser-Fleischer ring or other signs of Wilson's 
disease. The other two appear normal. 

Dr. J. G. GREENFIELD said that two cases of Kayser-Fleischer zone in the cornea had 
been examined in the laboratory of the National Hospital, Queen Square, and the pigment 
was found to be confined to the outer part of Descemet’s membrane; it did not reach the 
edge of the cornea, and only came inwards to a distance of 2mm. _ It consisted of very fine 
granules, less than one micron in size. Their nature had been a good deal discussed ; some 
thought they might be silver, others copper. They did not correspond exactly to any of the 
known pigments derived from blood, but were closely allied, particularly in the matter of 
solubility (e.g. insolubility in weak acids, and solubility in alkalies) to the malarial pigment, 
which was derived from blood. It must be a pigment which was easily altered, both by 
fixatives and otherwise, and it probably varied during life and in various stages of the 
disease, as in a juvenile case published by Barnes and Hurst it differed from that ‘reported 
in other cases. The only cases in which a similar change in the cornea had been described 
were instances of so-calied hepato-lenticular degeneration. 


Nodular Keratitis—Haroutp RiIpLEy, F.R.C.S. (for MAURICE WHITING, 
F.R.C.S.). 

E. W., aged 40. Failing vision first noticed five years ago; gradually increasing. 
Right vision with glasses gz; left vision with glasses. s°5 (low myopia). 

Scattered over the central areas of both cornew are discrete white spots; these 
are shown by the slit-lamp to be in the anterior layers of the stroma and in 
Bowman’s membrane, the epithelium being unaffected. The spots are roughly 
circular in shape and have somewhat irregular edges. There are signs of present or 
past inflammation in the eyes and the cornea is not vascularized. No reticulum is 
seen between the hyaline masses. Corneal sensation is normal. 

The patient’s mother and four sisters had “bad eyes,” but no diagnosis is 
obtainable. 


— Gas Keratitis.—Harotp RIpueEy, F.R.C.S. (for RupERT Scort, 
F.R.C.S.). 

F. H., aged 56. Gassed in 1918 by mustard gas, and temporarily blinded for 
ten days. Lungs also affected. 
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Examined for pension by ophthalmic surgeon in May 1919 and July 1921. 
Vision in each eye, with correction, $ and cornee reported normal. 

Recently there has been a gradual diminution of vision, especially in the left 
eye. Right vision § and left 2 with correction. 

Both cornes exhibit opacities in inter-palpebral fissures, particularly in central 
area. 

Fine reticular scarring, affecting chiefly superficial layers of cornea, though in 
the left eye extending as deep as Descemet’s membrane. Epithelium irregular, 
exhibiting polychromatic lustre suggestive of crystals. Stahli’s line in left. Corneal 
sensation much reduced. 


Congenital Retinal Fold.—Harotp Ripey, F.R.C.S. (for P. G. DOYNE, 
F.R.C.S.) 


M. B., aged 6. 

Right visual acuity «5. (Left v.a. normal.) 

A fold of retina runs downwards and outwards from the right optic disc, and is 
attached to a white area in the choroid anteriorly. Some vitreous opacities on 
nasal side. 


Glioma Retinz treated by Radon Seeds.—H. B. Sratuarp, M.D., 
F.R.C.S. (with acknowledgments to Mr. H. HOLMES and Mr. R. FostER Moore). 


J. W., a boy, aged 4 years and 2 months. 

Excision of left eye, on account of glioma in July 1934 when aged 24 years. Right 
eye affected also. Large mass of glioma occupying lower nasal quadrant and small 
island just behind the equator in 3 o’clock meridian. 

21.8.34: 4 X 2 me. radon seeds sutured to sclera 8 mm. apart, just posterior 
to the equator, with the long axis of the seeds set in the antero-posterior axis of the 
globe. 

31.8.34 : Seeds removed. During the following two months the neoplasm shrank 
and disappeared, leaving dense white plaques surrounded by pigmentary disturbance 
of a kind typical after irradiation. 

In September 1935, over a year after the application of radon seeds, some greyish 
exudate was noted around the macula. In December 1935 the optic disc edges appeared 
to be hazy, and there was a sharply-cut red discoloration at the macula, simulating 
a hole. 

Meanwhile the child has seen his way about and has been able to use his play- 
things intelligently. 


Glioma Retinez: Spontaneous Cure during Scarlet Fever.—H. B. 
STALLARD, M.D., F.R.C.S. (with acknowledgments to Mr. H. HouMmgs, Mr. E. 
STEVENSON, and Mr. C. ALSTON-HUGHEs). 


A. W., father of patient in previous case. 

Left eye excised on account of glioma retine when he was aged 14 months. 
Right eye affeeted at this time; parents refused to permit excision of this eye. At 
age of 4 developed a severe attack of scarlet fever. Right eye gradually “cleared ” 
during the attack. (Second child of this patient’s family has bilateral glioma in both 
eyes. Scarlet-fever serum has been tried in the north of England without success.) 

The site of the glioma is represented by two scars along the upper and lower 
nasal branches of the central retinal vessels, near the equator. 





964 Proceedings of the Royal Society of Medicime 56 


Sarcoma of the Ciliary Body (Right Eye)—H. B. STaLuarD, M.D., 
F.R.C.S. 


D.F., aged 24, outfitter. 

August 24, 1935: The neoplasm extended from the 2 o’clock to the 6 o’clock 
meridian, and into the vitreous as far as the mid-plane of the eye. It was 
pigmented. Lens vacuoles were noted in the cortex at the posterior pole. Right 
VISION ¥@. 

The patient sought several opinions and resolutely refused to have the eye 
excised. 30.8.35: 3 X 2 me. radon seeds were sutured to the sclera over the site 
of the neoplasm 7 mm. apart. Removed eight days later. In two months it was 
clinically evident that the neoplasm was smaller and more translucent. Some of 
the lens vacuoles had disappeared, and the vision had improved to 3's (1). 

During the third and fourth months after irradiation no change was noted in the 
neoplasm, and the patient was advised to have the eye excised. As this advice was 
again refused, radiotherapy was resorted to. January 10, 1936: 2 X 2 me. radon 
seeds were inserted into the neoplasm at 3 o’clock and 5 o'clock, 7 mm. behind 
the limbus and 7 mm. apart. The seeds were completely buried by the growth. 
January 17, 1936: 1 X 2 me. radon seed was inserted into the upper part of the 
neoplasm, 6 mm. behind the limbus and 4 mm. above the 3 o’clock meridian. The 
other seeds were removed at this operation. The third radon seed was removed 
eight days later. 

January 27, 1936 (ten days after the insertion of the last radon seed) the 
neoplasm was markedly more translucent and resembled a cyst. Since then it has 
diminished in size. 

The dusky redness of the lids, depilation of the lashes, and necrotic state of the 
conjunctiva at the site of incisions on its nasal side are probably the results of 
radium burns. 


Two Cases of White Ring in the Cornea.—H. B. STALLARD, M.D., 
F.R.C.S. 


(I) 8S. R., male, aged 19. No history of injury, inflammation, or corneal 
ulceration. Lotions or drops containing the salts of lead had never been applied to 
the right eye. 

A broken oval ring of white dots is present about 2 mm. inside the limbus in the 
upper temporal quadrant of the cornea of the right eye. 


(II) V. R., female, aged 45. There is a white ring 2 mm. inside the limbus in 
the 8 o’clock meridian of the left eye. 


Discussion.—Mr. J. GRAY CLEGG said that six months ago he had seen one of these 
cases, in which there was a complete ring, 3 mm. in diameter, situated about 8 mm. above 
the centre of the cornea. The slit-lamp showed that it was made up of numerous white dots 
situated in the epithelial layer or in Bowman’s membrane. In that case there had been 
a history of burning by lime. 


Dr. A. J. BALLANTYNE said that a large number of cases of the kind had now been 
reported—something like twenty cases since his 1983 paper. The nature and origin of the 
deposit were not yet known; but there had been a good deal of speculation. There was 
not enough evidence to justify the idea that it was due to trauma, and in clinics in industrial 
areas, like his own in Glasgow, thousands of cases of minute injury to the cornea were seen, 
yet these rings were a rarity. A Chinese doctor, Kuo, working in Vienna, had recorded 
eleven cases, and had said that the white points, in his view, corresponded with the pores in 
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Bowman’s membrane through which passed branches of the corneal nerves. He (Dr. Kuo) 
assumed that there had been some disease affecting these nerves and secondarily affecting 
Bowman’s membrane, leading to a degeneration which included a calcareous change. 
Until recently no histological examination had been carried out, but two Japanese 
workers had recently done something in that respect. Uyamea, in the Archives of 
Ophthalmology, 1936, 15, 309, reported that he had occasion to remove a foreign body from 
the cornea of a patient, and alongside of the foreign body there was a white ring. He 
removed the white ring as well as the foreign body, and stained the former with “ Sudan 3.” 
The result proved the white dots to consist of a fatty substance, and his view was that this 
was the result of degeneration in an old scar following injury by a foreign body. Both in 
this case and in one examined microscopically by Muramatsu, the lesion was found to be 
not in Bowman’s membrane, but in the anterior layer of the cornea beneath that membrane. 
This finding would dispose of the suggestion that the white particles were the result of 
calcification of “drusen”’ of Bowman's membrane or of some deposit from the epithelial 
cells. 


Progressive External Ophthalmoplegia—J. PurpoN Martin, M.D. 


R. H., a girl now aged 14, at the age of 4 had a squint which was attributed 
to a blow on the head. She was treated with glasses and the squint disappeared. 
At the age of 10 she was brought to this hospital because of slight drooping of the 
eyelids. It was then discovered that there was severe impairment of the movements 
of her eyes in all directions. 

Present condition.—There is generalized external ocular palsy, only movements 
of a few degrees being possible. There is incomplete ptosis of both upper lids. 
The pupils react normally. There is also severe paralysis of the musculature of 
the forehead and weakness of all the other portions of the facial musculature. 
Wrinkling of the forehead and movements of the eyebrows are impossible. Most 
movements of the lips are well performed but the angles of the mouth cannot be 
raised properly. The facial expression suggests that the same elements of the facial 
musculature are affected as are affected in myasthenia. There is slight weakness 
of the sternomastoids and a pronounced myasthenic electrical reaction in these 
muscles. No abnormalities have been found in the muscles elsewhere or in the 
central nervous system. The cerebrospinal fluid is normal. 

Clinically, the case belongs to the group known as “ progressive nuclear ophtha)- 
moplegia.’’ Such differential signs as there are suggest, however, that the muscular 
weakness is due to myopathic rather than nervous disease, and it is therefore likely 
that the ocular paralyses are myopathic rather than nuclear.’ 


Transient Buphthalmos.—A. C. Hupson, F.R.C.S. 


M.S., a male infant, aged 1 year and 1 month. One older brother and sister 
died aged 3 months and 3 weeks respectively, of convulsions. Mother in good 
health during pregnancies. Patient born at term; no abnormality apart from eye. 

1.3.35: Left cornea smaller than right cornea. Pupil very small: appearance of 
fibrous raphe from lower border of pupil to periphery ; iris vessels distended. 

17.4.35: Right eye healthy. Nine days ago the left eye became red and tender 
to touch and the child could not open it. 

Left cornea cedematous and considerably larger than right cornea ; iris bombé ° 
tension +. Left iridotomy performed. 

The tension ‘was immediately relieved by the operation, and the cornea has 
remained of about the same size as that of the right eye. 


1 Compare with this a case shown by Dr. Martin on December 6, 1935 (Proceedings, 1936, 28, 383, 
Sect. Ophth., 25). 
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Hemorrhage and Exudation into the Recessus Hyaloideo- 
capsulare in a Case of Septic Retino-choroiditis 


By D. V. Giri, L.R.C.P. &8.Ed. 


ACCORDING to Bernard Samuels, who has made an exhaustive study of the 
recessus, it forms the posterior inner angle of the circumlental space. It is 
triangular in cross-section, the apex of the triangle resting on the annular 
ligamentum hyaloideo-capsulare. The sides are bounded by the curved outlines of 
the lens capsule anteriorly, and by those of the anterior limiting layer of the vitreous 
posteriorly. The base of the triangle, having no definite anatomical limit, is indi- 
cated by a line running parallel to the long axis of the globe and joining the equator 
of the lens to the anterior limiting layer of the vitreous. It is the only part of the 
posterior chamber that could be seen clinically as a slit-like cleft at the posterior 
margin of the equatoria] zone of the lens. Ernst Fuchs was the first to locate it 
clinically, in a patient suffering from melano-sarcoma of the ciliary body and iris; 
in this case a pigmented ring composed of tiny dots in the recessus was seen 
through a clear lens. In a case reported by Comberg, a ring-shaped hemorrhage 
on the posterior lens capsule was seen with the slit-lamp. Adalbert Fuchs saw 
blood in the recessus in a case of injury to the eye. Bernard Samuels’ anatomical 
investigations showed pigment in the recessus, as a post-mortem change in glaucoma, 
and in diabetes and tumour cells in intra-ocular sarcoma. No _ specimens 
showing blood or pus in the recessus were available. Apart from trauma to the 
globe, there appears to be no instance on record of hwmorrhage or exudation into 
the recessus. Hence the following case appears noteworthy. 

On October 25, 1935, Miss C. S., aged 30, hairdresser, noticed her left eye suddenly 
becoming misty, just as she had finished cutting the hair of a client. There had 
been no injury to the eye and there was no pain at the time. On October 28, she 
was seen by me at the Royal Eye Hospital, Eastbourne. 

On examination.—-Vision: Right, §, partly, unaided; left, 2 unaided. Pupils 
active; tension normal. Right eye: media clear; fundus normal. Left eye: 
externally normal in appearance ; globe pale, cornea aqueous and iris unchanged. 
Pupils dilated well under homatropine and cocaine. Under mydriasis, examination 
of left eye revealed a film of exudate covering almost the whole posterior surface of 
the lens, light-brown in its inner half, and becoming much lighter in its outer half; 
a& narrow, well-defined band of blood at the lower periphery conforming to the 
curvature of the lens; a band of dense yellowish exudate in continuation of the 
blood-band and above it. The fundus was completely hidden by a dark dense mass 
in the vitreous, moored below and moving up and down on movement of the eye. 
These details were best seen with the biomicroscope. 

Except for one septic tooth no focus of sepsis was found in the body. Wassermann 
and Kahn reactions were negative. Tuberculosis complement-fixation test negative; 
Mantoux reaction weakly positive. 

The patient was asked to stop work and rest the eyes and although, while 
awaiting the findings of general and clinical laboratory investigation, no treatment 
was given, by November 7, the vitreous had cleared sufficiently for ophthalmoscopy, 
and about 4 and 5 o’clock in the periphery a patch of acute choroido-retinitis was 
seen. The back of the lens was almost free of the film of exudate but the band of 
blood and adjoining yellow band in the recessus persisted unchanged. There was% 
mobile, dark grey, shredded, filmy mass moored below. 
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Vision: Right ¢ partly ; left $ partly. 

On November 11, further clearance of the vitreous enabled one to make out a 
small filmy dise (about 4 P.D.) with a dense centre—in front of and close to the 
papilla—and a patch of hemorrhage near the septic focus. On November 14, the 
septic tooth was removed; there was an abscess at the root. 

The eye kept on improving steadily until December 5 when its vision had again 
become hazy. It was found that the fringy mass in the vitreous was breaking up 
into threads and specks, flooding the liquefied vitreous. At the septic focus some 
streaky hemorrhages and yellowish exudate were made out. The band of blood and 
exudate in the recessus hyaloideo-capsulare remained unchanged. It will be noted 
that up to that time improvement had taken place without any treatment whatever. 
Then, in order to clear the vitreous more rapidly, subconjunctival injections of 2% 
sodium chloride solution and internally small doses of iodine, thyroid, radio-malt 
and kalzana were given. December9: Vitreous more hazy, owing to further breaking 
up and diffusion of the clot. 

While undergoing treatment, the patient returned to work, without my 
knowledge, on December 23, and has been doing a moderate amount of work 
regularly since. 

March 13, 1936: Vision: right, ¢ partly ; left, $ partly. 

The left eye has steadily improved, in spite of the patient being at work. Except 
for some fine floaters the vitreous is clear. There is some fluffy fibrosis at the lower 
periphery of the fundus. The septic focus downwards and outwards is quiescent. - 
The gross hemorrhage into the vitreous was most likely due to the erosion of a 
vessel, now seen tortuous and interrupted at the site of the lesion. The band of blood 
and adjoining yellow exudate in the recessus hyaloideo-capsulare persist, showing 
that probably the recessus is least permeable to currents of intra-ocular fluid and 
that whatever gets into this space under abnormal conditions remains in it with no 
appreciable change for an indefinite period. 


REFERENCE 
SAMUELS, BERNARD. (1935). Trans. Oph. Soc., of U.K., 55, 507. 


Other cases were shown as follows :— 


By JoHN CoGAN, M.B.: Two Cases of Rodent Ulcer. (3) Bilateral Kerato- 
conus complicated by Purulent Dacryocystitis. (4) Bilateral Subhyaloid 
Hzmorrhages and Retinal Hemorrhages in a Severe Case of Pernicious 
Anzmia. 


By HUMPHREY NEAME, F.R.C.S.: (1) Fuchs’ Dystrophy fof the Cornea. 
(2) Congenital Hyperplasia of Pigment Epithelium. 


. By R. C. DAVENPORT, F.R.C.S./: DetachedfRetina, Right Eye; Exudative 
ause. 


By W. E. HeAtH, M.B., D.O.: Congenitally Cystic Eyeball. 
By Victor. Purvis, D.O., D.O.M.S.: Five Cases of Krukenberg’s Spindles. 


By HAROLD RIDLEY, F.R.C.S.: (1) Anomalous Hyaloid Vessels (for MAURICE 
WuitING, F.R.C.S.). (2) Benign Melanoma of Caruncle. (3) Albuminuric 
Retinitis. (4) Pituitary Tumour. 


By R. C. WrnuiAMs, M.B. (for P. G. Doynz, F.R.C.S8.): Synchysis Scintillans. 
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By C. DEE SHAPLAND, F-R.C.S.: (1) For Maurick WHITING, F.R.C.S., 
Arachnodactyly and Dislocated Lens. (2) Central Exudative Retinitis ; 
for Diagnosis. (3) Filamentary Keratitis. (4) Organized Exudate in 
Hyaloid Canal. 


By H. H. SkrEocu, F.R.C.S. (for R. AFFLECK GREEVES, F.R.C.8.) : (1) Retinitis. 
? Vascular Lesion. (2) Retinal-Pigmentation. (3) Keratitis. 


By B. W. Rycrort, F.R.C.S. (by kind permission of Sir STEWART DUKE- 
EvpER): Angeioma Retine. 
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DISCUSSION ON THE VALUE OF RADIOLOGY IN 
DISEASES OF THE EAR 


Mr. W. Stirk Adams: In congenital lesions of the external ear canal we may 
need to know whether the middle ear and labyrinth exist. The X-ray photograph 
can give us this. More important, the X-ray photograph will show us the variable 
anatomy of the mastoid should the need for exploration occur. Knowledge of the 
extent of a wide medium-celled pneumatic mastoid is a considerable help in 
preventing a set operation from becoming a voyage of discovery. Some years ago 
efforts were made to prove that a particular type of mastoid anatomy determined 
the prognosis of an acute mastoid. 

It is, however, in revealing pathology that the radiologist is most frequently con- 
sulted. Especially is this so in acute infections, andif it be asked in what conditions 
this need arises I would suggest: Firstly, when we are dealing with a type of acute 
otitis which is liable to give local complications; secondly, when complications 
involving the mastoid or petrous are suspect but not certain; thirdly to reinforce 
the decision of the surgeon to open the mastoid, and in helping the patient to accept 
an unwelcome decision. 

There is no infection with a worse reputation among otologists than that due to 
the Streptococcus mucosus, from its liability to behave as a silent focus until an 
intracranial complication occurs. 

I meet with three clinical types of the mucosus infection: (1) A moderately 
severe acute otitis media, with great hyperemia and cedema of the drumhead and 
adjacent canal wall; after paracentesis resolution of the infection is the rule. 
(2) The acute otitis with mild nocturnal pain in ear and mastoid. (3) The classical 
type. 

The first radiograph is from a man, aged 50, taken on the twelfth day of a mucosus 
infection in a previously normal ear (Plate I, fig. 1). It shows a wide rarefaction 
in the left mastoid. I first saw the patient on the sixth day of the infection, when 
he gave a history of a subacute otitis media on the left side, with some pain. The 
drumhead was then bulging and injected and landmarks were obscured. Paracen- 
tesis, the same day, was followed by three days of freedom from pain, but on the 
next night a niggling pain occurred in the left mastoid and this was repeated during 
the two following nights. Although there was no mastoid tenderness, the presence 
of pain suggested an unsatisfactory progress, and the skiagram was taken on the 
twelfth day from the onset of the infection, to help in forming a decision. When 
the very wide changes in the mastoid were seen I felt it unwise to defer exploration 
and confirmed the X-ray findings in the mastoid at operation the same day. 
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The significance of mastoid pain in acute otitis would require longer time than 
we have to-day for a full survey. I would suggest, however, that he is a wise 
otologist who has his patients with a mucosus otitis examined by X-rays in the 
third week. 

I will now consider the patient who has had an unsatisfactory cortical mastoid 
operation after an acute otitis. The textbooks are completely silent on this most 
difficult problem in otology, yet it is one that is constantly before us and in its solution 
I find an X-ray examination essential. The radiographs must show: (1) The extent | 
of the previous mastoid exploration—and may show an unopened group of cells | 
responsible for continuation of suppuration ; (2) the petrous pyramids, for only by | 
this examination can we hope for an early diagnosis of petrositis. I am not referring 
to acute petrositis, giving symptoms of frontal headache (and pyrexia), but to what 
is now called chronic petrositis, showing itself: by a persistently raised pulse-rate and 
perhaps slight pyrexia. 

Figures 2 and 3 (Plate II) are radiographs of a patient in this second group, taken 
seven months after the onset of an acute otitis media in a boy aged 5, who 
had been previously healthy. His illness began with a severe pain in the right ear, 
which subsided without rupture of the drumhead. Six weeks later he had a second 
attack of pain in the right ear and the drumhead burst spontaneously, the middle 
ear continuing to discharge until a month later when I was asked to see him. The 
right mastoid was diffusely tender, the temperature was 100° F., and operation 
revealed a wide small-celled pneumatic mastoid infected throughout. The general 
condition after operation gave us no anxiety, but the pulse-rate never fell below 110 
per minute and the temperature continued to range in the region of 100° F., while 
the mastoid wound and middle ear continued to discharge. Further mastoid 
exploration after the X-ray diagnosis of petrositis showed the previous operation 
cavity filled with infected granulation tissue without a track into the petrous from 
the mastoid. The evidence pointed to extension of infection from peritubal cells 
into the petrous apex, but as severe symptoms had been absent no operation was 
performed on the apex, and the patient made a complete recovery, helped by local 
and general ultra-violet light radiation. The radiograph shows, in the base plate, 
complete decalcification of the right petrous tip, while in the petrous tip of the 
left side in the Stenvers position there is evidence of a space which may be a diploie 
cell, with no evidence of a superior marginal track. 

The second example of this group is from a girl, aged 12 (Plate III, figs. 4 and §). 
She had had a mastoid exploration carried out three weeks after the onset of an acute 
otitis media. Following this the mastoid continued to discharge while the middle 
ear rapidly healed. No other symptoms were present, but three months after 
operation a radiograph showed complete decalcification of the petrous tip on the 
side of the operation. At the second exploration, after removal of the infected 
granulation tissue from the mastoid, a nodule of blue granulation was found sentinel 
at the opening of a track leading into the petrous tip along the postero-superior 
margin of the bone. This opening was approximately 4 mm. above and behind the 
external semicircular canal on the floor of the mastoid antrum. Enlargement of | 
the opening allowed the rubber drainage tube seen in the radiograph to be inserted 
into the petrous apex. I would ask our radiologists if they can help us to decide 
what degree of change in the texture of the petrous tip should be regarded as 
diagnostic of petrositis. 

And now I would ask Members of the Section to consider the problem of the 
extradural abscess. No complication of acute or chronic otitis is more difficult to 
diagnose; you will recollect in the figures so carefully recorded from the Royal 
Infirmary at Edinburgh that an extradural abscess—perisinus, tegmen or extra 
cerebellar—is an operation finding and not a pre-operative diagnosis. So far no 
examples have been discovered by X-ray diagnosis, but this does not prove it 
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PLATE II 
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Fic. 2.—D. H., aged 5. Base plate seven months after onset of acute otitis. 
Shows decalcification of affected petrous tip. 











Fic. 3.—D. H., aged 5. Stenvers position: shows decalcification of affected petrous tip seven months 
after onset of acute otitis media. 


STIRK ADAMS: Discussion on the Value of Radiology in Diseases of the Ear. 
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PLATE III 








Fic. 4.—M. H., aged 12. Base plate shows_rubber tube in track in postero-superior margin of petrous., 
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Fic. 5.—M. H., aged 12... Rubber tube in track in postero-superior margin of pyramid, inserted at 
second exploration of mastoid three months after onset of otitis media. 


STIRK ADAMS: Discussion on the Value of Radiology in Diseases of the Ear. 
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PLATE IV 





























Fic. 7.—Mrs. F., aged 60. Shows unopened mastoid tip cells after radical mastoid operation. ; 


STIRK ADAMS: Discussion on the Value of Radiology in Diseases of the Ear. 
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impossible that they may be. In this radiograph (fig. 6, Plate IV), taken in a child 
aged 7, on the twenty-first day of an acute streptococcal otitis, the infected side shows 
an extremely clearly defined sinus groove, while on the opposite healthy side the groove 
is much less well defined. At operation a large perisinus abscess was found and it 
appears to me that the presence of an extremely clearly defined sinus groove on the 
infected side is suspicious of a perisinus abscess with destruction of bone. 

If we now consider what help can be given by the radiologist in a patient with a 
chronic otitis which has failed to resolve under treatment I would suggest that in both 
superior and inferior otitis a pre-operative radiograph of both mastoids is advisable. 
In superior otitis I regard it as essential to forewarn us of a large cholesteatoma. 
If our radiologists can help in diagnosing a small cholesteatoma we should indeed 
be grateful. 

But even in chronic otitis media without cholesteatoma I prefer to have a pre- 
operative radiograph of both sides carried out. The knowledge of the anatomy 
of the unaffected mastoid gives me considerable help in deciding the life-history of 
the affected mastoid and of the cell-formation that has probably preceded the 
sclerosis. 

As with the unsatisfactory cortical mastoid operation, so with the unsatisfactory 
radical mastoid operation, X-ray help is essential. I have met more than one such 
case and give as an illustration a search for a focus of infection as a cause for attacks 
of a lethargic type in a woman aged 60. These attacks had begun two years 
previously ; each lasted about forty-eight hours and began suddenly with slowing 
of thought, speech, and movement, increasing over a few hours to a maximum and 
then slowly subsiding. They occurred at intervals of rather longer than a month, 
and in the intervals the patient made a complete recovery. On one side she had 
had a chronic discharging ear for fifty years, and attention was naturally directed 
to this as a possible cause. A radical mastoid operation was performed by a 
colleague, but in spite of this the attacks continued. It was then decided to examine 
the accessory nasal sinuses as a possible focus of infection and I was asked to see 
the patient. Examination of the sinuses by the Watson-Williams’ technique 
discovered no septic focus and the attacks persisted. At a later date, when examin- 
ing the radical mastoid cavity, I observed that the lining membrane of its lower 
posterior part had become cedematous and this raised a suspicion of unopened tip 
cells which was confirmed by X-ray. At operation I found the radical cavity only 
included the upper half of the mastoid and neither tip cells nor petrous angle cells 
had been opened. Following this exploration she bad one further attack of lethargy 
but has remained well for the past three years. In this patient the X-ray examination 
was of great value in confirming a suspicion of unopened cells and justified a 
further exploration which has resulted in cure of the patient (fig. 7, Plate IV). 

In the investigation of a patient with aural vertigo we have so far not thought 
X-ray examination of importance. I would, however, draw attention to the late 
Dr. Dan McKenzie’s case reported in the Proceedings, 19385, 27, 233-4 (Sect. 
Otol., 13). In this case a chronic otitis had been present but appeared to be 
completely dry, yet a radiograph showed an area of decalcification in the region of 
the superior semicircular canal, suggesting a low-grade osteitis which was at a later 
date proved by operation. In one case of my own an earlier radiograph would 
undoubtedly have provided an earlier diagnosis of secondary hypernephroma of the 
petrous from an unsuspected primary. The patient, a woman aged 60, two days 
after a right upper canine tooth had been removed had an attack of aural vertigo, 
associated with considerable pain in the vertex and occiput. The vertigo lasted four 
days. Two months later the pain returned, chiefly around the right ear and five days 
later her vertigo returned. This persisted and was associated with progressive 
deafness in the right ear, of inner ear type. No improvement in hearing occurred 
though the symptoms of labyrinthine disturbance subsided. Three months later 
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facial paralysis developed on the side of the deaf ear, and a radiograph showed a 
large erosion of the petrous pyramid on the same side. 

In conclusion I have to thank my colleagues at the Birmingham United 
Hospital, and especially Dr. Cecil Teall, for their co-operation. Dr. Cecil Teall 
has been good enough to allow me to use the radiographs illustrating this paper. 


Mr. Terence Cawthorne: X-rays can be successfully employed in both the 
diagnosis and treatment of ear disease, but as I have had no personal experience of 
their use asa form of treatment, I shall only discuss them as an aid to diagnosis. 
I like to be able to form an opinion on the films of my cases, and this is only possible 
when the exposure, development and the angle from which the films have been 
taken are those to which I am accustomed. These technical details vary from 
clinic to clinic and if X-rays are to be made more use of in this country it is 
essential that a technique of proven merit should be adopted as a standard. 

The nature and extent of the cellular development of the mastoid and petrous 
portions of the temporal bone, the position of the lateral sinus and tegmen tympani, 
the auditory meatus, the middle-ear cleft and also possibly some details of the 
labyrinth may be seen in radiographs, not all on one picture, of course, but all the 
details I have mentioned should be well seen in a series of, at most, four films. The 
cellular development of the mastoid may vary from complete lack of cells to an 
elaborate formation extending into the squamous portion of the temporal bone or 
even to the occipital bone. Fortunately, for purposes of comparison it is usual to 
find that in any given individual with no history of previous ear trouble, the 
mastoids are symmetrical. It is interesting to note that certain observers have 
found that no two individuals possess mastoid processes alike in structure. 

And now we come to the most important factor of the mastoid radiograph : how 
much will it tell us of any pathological process that may be going on within the 
temporal bone? This can be best considered under the headings of (1) non- 
suppurative, and (2) suppurative diseases in which X-rays may be of assistance. 


NON-SUPPURATIVE CONDITIONS 


(a) A fracture of the base of the skull involving the petrous bone can usually be 
seen in a radiograph and its position and.extent may have some bearing on the 
prognosis and treatment. 

(b) The enlargement of the internal auditory meatus by an eighth nerve tumour 
is a pathognomonic sign and a radiograph should be taken of every suspected case. 

(c) Chronic progressive deafness may be associated with certain bone diseases 
such as osteitis deformans and fragilitas ossium whose presence can be confirmed 
by X-rays. 

(d) There is a rare group of metabolic diseases classified under the heading of 
lipoid granulomatosis which may involve the mastoid and X-rays will help both in 
the diagnosis and treatment of such cases. 

(e) The presence and extent of malignant disease in the temporal bone, whether 
primary or secondary, can be estimated and a radiograph will undoubtedly be of 
help in determining the correct line of treatment. 

(f) Dr. Graham Hodgson’s beautiful pictures of the labyrinth have demonstrated 
definite changes in cases of chronic progressive middle ear deafness. The changes 
he found were those of porosis or rarefaction and not of sclerosis as might be 
expected from the name of the disease otosclerosis. He found that he could not 
distinguish radiologically between any of the types of chronic progressive middle 
ear deafness, that is to say that all showed a definite change from the normal, but 
the change was the same whatever the swtiology of the deafness. 

(g) A negative radiograph may be of great help in excluding the ear in cases of 
referred aural pain from a tooth, the temporomandibular joint or a sinus. 
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SUPPURATIVE CONDITIONS 


The changes which may be seen in the various phases of an aural infection are 
best described stage by stage :— 

Acute otitis media.—In acute otitis media there is practically always some mild 
involvement of the mastoid antrum and cells. This takes the form of a hyperemia 
and swelling of the mucosa, which in the radiograph shows as a slight cloudiness. 
The cell-walls, however, appear normal in outline and density. A similar picture is 
given by well-marked peripheral swellings, such as are seen in furunculosis and post- 
auricular adenitis. 

Early acute mastoiditis—If the disease advances, the next step will be an 
increase in the cloudiness in the cellular system, together with a decrease in the 
density of the cell-walls which are however still intact. This loss of density 
indicates decalcification which is a precursor to breaking down. Many of these 
cases get well without operation and if the general symptoms are not severe it is 
probably wise to postpone operation and await developments. In such a case a 
further radiograph in three or four days’ time, may indicate more accurately than 
the general symptoms which way the disease is going. 

Coalescent mastoiditis.—In more advanced cases, in addition to a diffuse opacity, 
there may be loss of cell walls due to coalescence whilst the outlines of other cells 
will be blurred and indistinct. This type of case practically always requires 
operation and, if left long enough, a defect in the sinus wall or tegmen tympani may 
be detected, due to perisinus or extradural abscess. In advanced cases of mastoiditis 
with marked cellular destruction the sinus wall may show up more distinctly owing 
to the absence of overlying cell-walls. This sign is of especial value in children. 

I should like to mention here the work of Dr. Le Mée and Dr. Paul Bernard of 
Paris, who, at the Hépital Necker, have been studying the radiological appearances 
of the normal and pathological temporal bone in children. They found that in the 
newborn the dense mass of the labyrinth and the sinus wall show up very distinctly. 
As the growth of the mastoid process proceeds so these relatively dense structures 
tend to be obscured by overlying cells. Any destruction of these overlying cells 
will lead to a re-appearance of the infantile landmarks. Reappearance of the 
labyrinthine mass and sinus wall in a mastoid already pneumatized is a certain 
sign of mastoiditis: 

In most cases, when there has been such extensive destruction of bone, the 
clinical diagnosis is obvious, but not infrequently, especially in children, this 
observation may prove to be of great value. 

I have had the privilege of seeing Dr. Le Mée’s and Dr. Paul Bernard’s work in 
Paris and what impressed me more than anything was the way in which the 
progress of ear cases was followed carefully by both the otologist and the radiologist, 
working in close co-operation. 

Post-operative cases.—If the progress after a mastoid operation is unsatisfactory, 
a radiograph may reveal unopened and infected cells. Recently much attention has 
been given to the type of case in which there is infection in a pneumatized petrous 
apex. ! 

Chronic suppuration.—Cases of long- -stanging chronic suppuration almost in- 
variably show absence of cells. This is considered by many to be due to a 
sclerosis of bone, but some people feel—and I belong to this group—that the chronic 
suppuration is more frequently the result than the cause of an acellular mastoid. 
Erosion of bone in the neighbourhood of the aditus and antrum by cholesteatoma 
can usually be well demonstrated by X-rays, and in advanced cases erosion of the 
tegmen tympani or anterior sinus wall may be demonstrated. The changes which 
I have just described are easily seen in a good film and in doubtful cases radiographs 
repeated at several days’ interval may be of the greatest assistance. 
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Having mentioned the possible advantages that may be gained from the employ- 
ment of X-rays in the diagnosis of ear disease, I think that in order to arrive at a 
reliable estimate of their real value, it will be as well to consider their limitations. 

An X-ray film is a photographic record of varying densities of the tissues through 
which the rays pass—no more and no less. In the cellular mastoid small changes 
in density of the cell-walls and the air contents of the cells are usually fairly 
obvious, but in the diploetic and acellular mastoid only very marked destructive 
processes will be apparent. The X-ray picture cannot show whether any variations 
from the normal are of recent or of long-standing development ; neither can it tell 
us whether any increasing density is due to changes in the cellular system or to 
changes in the subcutaneous tissues. Moreover, in many cases in which there are 
X-ray signs of cellular coalescence, the diagnosis on purely clinical grounds is so 
obvious that a radiograph may seem to be almost superfluous. 

Also, if the X-ray examination is to be carried out carefully and accurately it is 
one of the most difficult in the whole field of X-ray technique, and the correct 
interpretation of the film calls for a considerable amount of experience. Whilst 
this latter cause cannot really be counted as a disadvantage it undoubtedly con- 
stitutes a limitation of its field of usefulness, at any rate at the present moment. 

Generally speaking I think that full advantage is taken of X-rays in the non- 
suppurative conditions, but I am not so sure that the same thing can be said when 
we come to the suppurative conditions. 

This, I think, is partly due to the fact that the limitations are generally 
considered to outweigh the advantages, and also partly to a reluctance to relying 
too much on laboratory and other non-clinical aids in arriving at a diagnosis. This 
feeling of reluctance is quite right and proper but it should not be allowed to influence 
us against the employment of any non-clinical aid that is likely to be of real use, 
and I have no hesitation in saying that an X-ray film in cases of aural suppuration 
is always of value. It may not and should not be expected to supply us with a 
diagnosis and it is not intended to act as an indicator of operation. It will, however, 
give us valuable information which we cannot otherwise hope to get, except by 
operation; in other words, it will tell us of the degree and extent of cellularity of 
the mastoid, and the relative positions of the sinus, tegmen tympani and mastoid 
antrum. It may tell us whether the disease is limited to the soft tissues or has 
attacked the bony structures and, if so, to what extent they are involved. Repeated 
radiographs during a case of aural suppuration will give us an indication as to how 
the tissues in the temporal bone are responding. 

Increased co-operation between the otologist and radiologist will lead to a greater 
appreciation of the pathology of aural suppuration. This in its turn should lead 
to greater accuracy of diagnosis and consequently to fewer errors in treatment ; 
fewer mastoids will be opened unnecessarily and more mastoids will be opened before 
severe complications arise. 
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Dr. M. Mitman: I shall confine my remarks to radiological changes in the 
mastoid. To avoid any misunderstanding, I ought to say a few words about the 
type of case with which I have had to deal. The X-ray department of the North 
Eastern Hospital carries out examinations for the whole of the fever service of the 
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London County Council. A large percentage of the mastoids examined were in 
children suffering from some infectious disease—usually scarlet fever. The majority 
were cases of suppurative otitis media which failed to clear up in the usual time. 
The work was first undertaken by my predecessor at the North Eastern Hospital, 
Dr. Elspeth Mann. One advantage of the organization at the hospital was that 
the medical officer who acted as radiologist was also a member of the “ ear-team ” 
supervised by Mr. Layton or his assistant. The opportunity was therefore afforded 
me, not only of seeing the radiographs of all cases examined, but of watching the 
clinical progress of a number of them. 

The radiological changes observed in the mastoid area are mainly three: (1) A 
loss of definition of the mastoid cells; (2) an opacity—a diminution in transradiancy 
—of the cells; (3) a loss of intercellular septa. 

The last, the loss of intercellular septa, is evidence of a destructive process—an 
osteomyelitis of the mastoid process. The softening and erosion of bone may involve 
not only the septa but also the anterior wall of the canal for the lateral sinus, 
particularly in the vicinity of its knee. It indicates a stage of the disease in which 
recovery without operation is highly improbable or impossible. Therefore, these 
changes are a definite indication for operation. But in the type of case in which a 
radiological examination is most frequently requested—the case in which the surgeon 
wants additional evidence or confirmation of his clinical opinion—this finding is 
rare, because the change is a relatively late one. In the majority of cases, by the 
time this change appears, the otologist has ample clinical evidence of the necessity 
for operation. 

The first two radiological changes I mentioned—the loss of definition and the 
opacity—-produce a veiling or shadowing of the mastoid cells which is the most 
common pathological change seen in radiographs. This shadowing is not always 
easy to detect. Fortunately, Nature has arranged that the mastoids on the two 
sides are practically identical in structure. This permits a comparison of the two 
sides to be made, and renders the detection of a pathological change on one side 
much simpler. Where the mastoid cells are well developed—in the pneumatic type 
of mastoid—even a slight haze may be readily detected. On the other hand, with 
the infantile and sclerotic types of mastoid, it may be difficult to distinguish even 
marked pathological changes. 

When both sides are involved, this valuable procedure of comparing the suspected 
ear with its normal fellow is denied to the observer; he must depend upon his 
knowledge of the appearances in general. When one remembers the considerable 
variation in anatomical development with the resulting variation in the amount of 
air and bone in normals, it is easy to understand that a decision in some cases may 
be difficult. 

Assuming, however, that this veiling or shadowing has been established beyond 
question, what significance must be attached to it? In my experience it is not 
pathognomonic of “ mastoiditis” in the commonly accepted sense of the term. It 
is not necessarily evidence of a condition which requires operation, for I have 
observed the change in every case of suppurative otitis media I have examined. 
Moreover, I have had the opportunity of observing, or of learning of, the subsequent 
history of a large percentage of the cases examined, and the majority recover without 
operation. 

If it is true that every case of otitis media is associated with changes in the 
mastoid which -can be distinguished radiologically, the cbvious inference is that in 
every case of otitis media there exists an inflammatory process involving the mucosa 
of the whole of the middle-ear cleft, from the Eustachian tube to the tip of the 
mastoid process. In my experience the radiograph does not readily differentiate 
those cases in which the mucosa of the mastoid recovers spontaneously (otitis media) 
from those in which the pathological changes advance to a stage (mastoiditis) requiring 
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operation. In other words, the changes in the mastoid are of degree and not of 
kind. This appears to be a conception of the disease which should be clearly 
expressed in every elementary textbook and which should be known by every medical 
student. 


Mr. Sydney Scott said that he had found stereoscopic radiographs very valuable, 
but their usefulness depended on the experience and technique of the radiologist. 

Mr. Stirk Adams had asked whether members knew of cases in which X-rays 
had revealed extradural abscess. He (Mr. Scott) had some films which showed a 
very large unsuspecied extradural abscess. 

X-rays were specially of value in the diagnosis of suspected latent mastoiditis 
when the patient seemed neurotic or hyper-sesthetic. All members must have met 
with cases in which they were uncertain whether the signs of excessive tenderness 
were really due to infection ; X-rays had helped to decide whether or not an operation 
was necessary. 

There was also the type of persistent otorrhcea due to necrosis—and by that term 
he did not mean caries or bone absorption, but necrosed bone surrounded by granula- 
tions and pus. Occasionally that could be seen in a skiagram. He had seen such a 
case recently, in a patient who had a sequestration of the semicircular canals. The 
sequestrum was removed. 

In medico-legal cases, skiagrams were often asked for, and it was well to have 
them taken whenever there was likely to be any difficulty. 


Mr. T. B. Layton said it was of interest to note that the descriptions given by 
Mr. Cawthorne and Dr. Mitman, working from different aspects, appeared to be 
practically identical, and their conclusions very similar. 

He wished particularly to draw attention to Dr. Mitman’s work. That work 
could be traced, in origin, to the late Mr. Arthur Cheatle and to the influence of his 
name which was the final cause of the installation of the apparatus with which 
Dr. Mitman had worked. In him was best exemplified that “co-operation between 
clinician and radiologist’ which was so much desired, as he was probably the only 
person who had both studied the cases clinically and taken the radiograms himself. 

He wished to lay stress upon the statement of Dr. Mitman that he had observed 
a change in the mastoid region in every case of suppurative otitis media that he had 
examined. He thought that this must change all the preconceived ideas of the 
otologist with regard to the acute inflammation of the middle-ear cleft. This observed 
fact did away with the late Mr. Charles Heath’s hypothesis as to the various dams 
which prevented the inflammation extending. It was upon these that the idea was 
based that paracentesis saved the mastoid. This radiographical work had given a 
pathological explanation to the clinical work of Dr. Mitman and other medical 
officers of the Fever Service of London—that paracentesis did not ‘ save” mastoid 
operation. But it did more, it changed their whole conception of what was 
““ mastoiditis.” If there was involvement of the middle-ear cleft in every case of 
clinical otitis media, he (the speaker) must have opened many mastoids and found pus 
in the antrum and in the cells and have thought quite wrongly that the patient could 
not have recovered without his operation. When one opened a mastoid it was 
impossible to tell pus in the antrum from that which was present in the diploetic 
cells or in the osseous tissue itself. In many cases in which he thought he was 
right in operating on the mastoid, he felt now that the patient would have recovered 
without the operation. He did not know to-day exactly what was meant patho- 
logically by mastoiditis. It was a clinical term which meant that the patient would 
not get well without operation. It was not mere suppuration of the mucous 
membrane: It must be that there was some form of osteomyelitis. Now was it 
to be considered that no case of osteomyelitis of any degree of severity would 
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recover in the absence of surgical interference? Inflammation of bone must, in its 
early stages, be recoverable just as of any other tissue. Therefore mastoiditis must 
mean an osteomyelitis which had reached such a stage that it would not recover 
without operation. He.did not think it could yet be said what that stage was, nor 
how it could be diagnosed. 

Let them carry that train of thought further. There was evidently some stage 
of osteomyelitis which was recoverable by itself. In inflammation of soft connective 
tissues there was a stage when the inflammation was recovered from with induration. 
Sclerosis was to osseous tissue what induration was to soft tissues. He therefore 
thought there must be many cases of inflammation of the middle-ear cleft in which 
there had existed osteomyelitis which had been recovered with sclerosis, just as had 
soft tissue been attacked there would have been induration. 

He wondered whether that was the explanation of many, possibly of all, dense 
mastoid bones. He was beginning to think that the normal mastoid was the 
diploetic one and that when there had been recurring inflammations of slight type, 
passing up the middle ear into the mastoid region, this was the cause of the dense 
bone which wasfound. Both Mr. Cawthorne and Dr. Mitman had said that in nature 
the pattern of the cells on the two sides was practically identical. He (the speaker) 
used to teach that sometimes both mastoids were dense, sometimes both diploetic, 
but that there might be one type on one side, and another kind on the other. He 
now believed that the explanation was that the dense mastoid, unilateral or bilateral, 
was the result of some pathological condition having been in progress. That 
brought one back to Mr. Arthur Cheatle because Mr. Cawthorne had said that, in 
his opinion, chronic suppuration was the result rather than the cause of the 
acellular mastoid. He believed that it was Mr. Cheatle’s teaching that it was the 
dense mastoids which went on tochronic suppuration. As the result of radiography 
he (Mr. Layton) now thought it was chronic suppuration on top of other minor 
attacks of inflammation which was the cause of the mastoid bone becoming dense. 


Mr. Watkyn-Thomas said that a point which was germane to the discussion 
was the value of the radiogram in otitis mucosus. He would like to hear more on 
that subject, and especially as to what extent one encountered an early breakdown 
of bone in that condition. In many of the cases seen the disease had gone very far 
indeed before much destruction of bone had occurred. 


Mr. Herbert Tilley said that he agreed with Mr. Layton’s views with regard to 
osteomyelitis of the mastoid cells, and the same pathological processes could be 
observed in the nasal air-cells, e.g. a frontal sinus might be almost entirely 
obliterated by osteogenetic thickening due to a prolonged and mild pathological 
stimulus (vide Skillern, Trans. Am. Laryng. Ass., 1935, p. 158) or its walls destroyed 
by an acute or subacute spreading osteomyelitis. 

He (Mr. Tilley) would stress the necessity for caution even when evaluating 
excellent radiograms of the temporal bones. One of his own patients who suffered 
from severe tinnitus in the left ear was advised by one of his medical friends to 
“have an X-ray examination.”” The skiagram was then seen by a cranial surgeon, 
who concluded that the “case should be watched "—because of a small dark area 
on the upper surface of the relevant petrous bone. The patient took this to mean 
the possibility of graver issues, and being a highly intelligent man holding a 
responsible position, he passed through many weeks of great and unnecessary 
anxiety. 

Similar experiences in the wider fields of pathology went to prove that while 
radiography was, more often than not, an invaluable servant, it might be a dangerous 
master if allowed to dominate a clinical diagnosis based on the history and nature 
of the patient’s symptoms. 
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Mr. Somerville Hastings agreed with all Mr. Layton had said. He was sure 
that some of the cases which were diagnosed as cases of mastoid disease, and which in 
the ordinary way would be operated upon, might recover of themselves if left alone. 
Many years ago a woman had come to his out-patient department with a tempera- 
ture of 103° F., and every possible symptom of mastoid disease. When he told her 
the condition was very dangerous she said she would risk it. Three months later 
she was well, and was good enough to come back and show herself and prove that 
he had been wrong. 

Mr. Mitman had shown that when there was a markedly opaque mastoid with 
diminished translucency and bone trabecule intact, it did not of necessity indicate 
a need for operation. But if the bone trabecule were lost to any extent it suggested 
that there was absorption of bone at that site, and therefore also, in all probability, 
of bone leading into the cranium. In such cases he (the speaker) would almost 
invariably operate. He was speaking here of the risk to life only and not of the risk 
to hearing. When the bony trabecule were disappearing he was usually prepared 
to operate, even in cases in which, without that, he would have been inclined to 
leave well alone. 


Mr. Michael Vlasto said he would like to draw attention to the investigations 
on otitis media due to Pnewmococcus mucosus carried out in this country by Mr. I. 
Vitensen, and published in the British Medical Journal in 1933, 1,651. The insidious 
and malignant nature of this type of infection made it imperative to use every 
possible means to try to determine what pathological changes—if any—were 
occurring in the mastoid bone. Although it was true that in some cases the inter- 
pretations of radiograms were subsequently confirmed by the clinical and operative 
findings, it was also true that in some cases there was a definite discrepancy. 
Improvement in the radiographic technique and study of interpretation might alter 
this balance. Nevertheless, he felt that the time had not yet arrived when the 
information derived from X-rays was going to take precedence over the clinical 
appreciation of a case of suspected osteomyelitis of the mastoid. 


Mr. C. Hamblen Thomas said that if clearer pictures could be supplied by a 
definite technique, so that they were comparable with each other, they would be a 
helpful guide in estimating the amount of disease present in an ear. One should 
not be satisfied that the mastoid was the same on both sides in the normal person. 
He had under care a neurasthenic girl who had complained of pain in one ear. The 
physician had sent her for X-ray examination. There seemed to be some sclerosis 
in the mastoid on the side complained of, but there had been no symptoms referable 
to the ear. She recovered from the discomfort in the ear, and then had pain in a 
frontal sinus ; she then appeared to forget that, and complained of pain in the other 
ear. She was kept under observation for some time and no infection of the sinuses 
or of the mastoids developed, yet the X-ray pictures of the two sides differed and 
one might have been led astray by that radiological difference. 


Mr. H. V. Forster said that a Continental otologist, Van Voorthuysen,’ had on 
two occasions written of the possible therapeutic effect even of photographic X-ray 
exposure in apicitis. 


Mr. T. A. Clarke asked Dr. Mitman what conclusions were to be drawn from his 
work. He had stated that all cases of acute middle-ear suppuration showed radio- 
graphic changes in the mastoids, but in most of these cases the condition subsided 
without operation. Some cases gave X-ray evidence (destruction of intercellular 


1 Acta Oto-Laryngologica, 1984-5, 21, 190; 1932-3, 18, 265. 








( 
' 
! 
( 


-_ mes ae 2 


—_=— SS bee es SS. Ss LSS OUP le OF UCU 


is 








31 Section of Otology 979 


septa) of the necessity for operation, but in these clinical evidence of the necessity 
was already apparent. It would appear, then, that X-rays had no clinical value; did 
Dr. Mitman intend to discontinue the work ? 


Mr. Broughton Barnes said that when mastoid signs existed one was clinically 
aware of them usually before there was X-ray evidence. There might be clinical 
evidence in a case that a mastoid operation was needed, and if on opening it was 
found that pus existed under pressure without necrosis of bone, that fact was a 
justification for the operation. Even though occasionally a patient who refused 
operation recovered—so escaping the usual serious consequences—that was not 
evidence that the policy in general was wrong. 


Mr. Harold Kisch (President) said that it was valuable to have a correlation 
of the clinical with the radiological findings in these cases. 

In cases of otitis media there was usually tenderness over the antrum ; tenderness 
over the mastoid process indicated necrosis in the region of the mastoid bone. In 
an epidemic of mastoiditis there were six cases of post-aural oedema with no beds 
available, and he was prompted to make an incision through the periosteum to relieve 
tension, as an ordinary surgeon would for periosteitis ; in four of the cases pus was 
evacuated but only two came to mastoidectomy. 


Mr. Stirk Adams (in reply) said that the proportion of mucosus otitis met 
with in his practice was small, yet he felt that the knowledge that a radiograph 
could show such extensive decalcification of the mastoid in the early stages of the 
infection was of exceptional importance and justified more frequent use of X-rays in 
diagnosis at this stage. 

He had hoped to hear more from Members of the therapeutic value of X-ray 
exposures in the treatment of acute mastoiditis. W.'P. Cherniak and A. A. 
Gorodetzky had published an article in the Jowrnal of Laryngology and Otology, 1934, 
claiming that resolution of the infection had occurred in a large proportion of 
patients suffering from clinical mastoiditis as a result of this treatment. Yet to 
show the necessity for care in selecting the patient for this treatment, he would 
report a case of his own met with immediately after this article had been published. 
The patient was a nurse in his own hospital, who had not reported an acute otitis 
media for twenty-four hours. Paracentesis was immediately performed yet symptoms 
of otitic bacteremia immediately supervened, with a continuous temperature of 104° F. 
for three days, associated with an acutely tender mastoid. At operation on the third 
day the periosteum over the mastoid bled very freely, but the whole of the mastoid 
process was avascular and its pneumatic cells were filled with a blackish grey fluid. 
In the mastoid antrum the membrane on the deep wall bled profusely. His reading 
of that case was of a severe infection which had passed through the mastoid within 
forty-eight hours, leaving a necrosis of all soft tissue and bone in the mastoid. 
X-ray therapy in such a case would have been a matter of lasting regret. 


Dr. Mitman (in reply) said that he could not be held responsible for any 
therapeutic disagreement which members might have as a result of his remarks. 
All he had said was that in every case of otitis media he had found changes 
in the mastoid which he attributed to changes in the mucosa and that the patients 
in such cases could recover without operation on the mastoid. 

With regard to early changes in measles, a paper would be published shortly by 
the L.C.C. in its Annual Report on Measles, concerning routine examinations of the 
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drumheads in this disease, by one of the medical officers, and he would not attempt 
to anticipate this report. 

He did not deny that radiography had some value in disease of the mastoid; it 
gave additional information which must be taken in conjunction with the rest of the 
clinical picture. It was of particular value in excluding infections of the middle ear, 
e.g. in cases of external otitis—in which there might be doubt as to whether the 
middle ear or the mastoid was infected. X-rays might show that there was no 
change in the mastoid process, and in those cases one could say that there was no 
infection of the middle ear and that the condition was external. 
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Section of Psychiatry 
President—H. J. NORMAN, M.B. 


[February 11, 1986] 


The Inheritance of Manic-depressive Insanity ' 


sy Exiot Sxater, M.B. 


ATTEMPTS are frequently made to base theories of the method of inheritance of 
psychiatric abnormalities on the statistics obtained from family investigations. For 
these theories to be worth consideration, it is necessary that the preliminary 
investigations should fulfil certain elementary requirements :— 

(1) In the gathering of the material there should be no process of selection that 
is not scientifically justified, and clearly understood and stated by the author. (2) The 
original material should be, as regards the character investigated, genetically 
uniform. (3) The numbers of relatives investigated should be sufficiently large to 
reduce the errors of random sampling within reasonable limits. (4) All persons 
covered by the terms of raference should be included, and exhaustive, up-to-date 
and reliable information should be obtained about each and all of them. (5) The 
diagnosis of presence or absence of the character examined for should be sufficiently 
well founded to command general agreement among those qualified to judge. 
(6) The statistical working out should be free from objection. 

Judged by these criteria there is no family investigation in psychiatry known to 
me that passes the test. Certain grave difficulties lie in the nature of the material 
itself. It is impossible to assure oneself of the genetic similarity of the materiul, but 
it is quite possible to attempt as close as possible a phenotypic similarity. Most 
authors do not take this nearly far enough. I may mention the many family 
investigations that have been made in schizophrenia, where practically no attempt 
has been made to attempt similarity of material. It is in the nature of work on 
human material, particularly in psychiatry, that exhaustive information about any 
one individual is really only to be obtained when he has been observed by experts 
over many years in a hospital. Anything less than this is only an approximation to 
what would be scientifically desirable. Nevertheless many authors are contented 
with much less information than would be available with more inteusive work, and 
are ready to publish figures on such a basis, with the implicit assumption that their 
material is complete. When one considers that in only a minority of cases is 
the investigator lucky enough to obtain what knowledge he can in a short 
interview, and that in the often great majority he is compelled to rely on 
secondhand information, one is in a position to appreciate how shaky are the 


1 The work that is the subject of this paper was done during the tenure of a Rockefeller Fellowship. 
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facts” on which the grandiose superstructure of psychiatric genetic. theory 
has been built. These are what one might call the genetic difficulties. To 
them must be added the difficulties that arise from our lack of knowledge of 
what is fact and what is theory in psychiatry. Genetic investigations of twenty 
years ago would have included numbers of cases of “ delusional insanity.” This 
term has little meaning for us now. We have little right to assume that 
“ schizophrenia,” for instance, will have much more for our psychiatric descendants. 
Above all, we have little ground for supposing that the clinical entity, which is a 
matter of conception and convenience, and the supposed underlying genetic entity 
correspond. To all these difficulties, genetic and psychiatric, must be added the 
practical difficulties of the investigation itself, the necessity for the investigator to 
reach a diagnosis on inadequate material, the impossibility of excluding the influence 
of preconceptions on judgment, the highly inadequate and often frequently slipshod 
statistical methods so often employed. The criteria I have outlined above would be 
difficult to satisfy in their entirety, but much of the unsatisfactory character of 
family investigations in psychiatry hitherto is due to the investigators either having 
little idea that these requirements should be filled, or in any case making but a poor 
approach to their fulfilment. 

The present knowledge of the inheritance of manic-depressive insanity is based 
on the work of Riidin (1923), Hoffmann (1921), Banse (1929), and on the work of 
Luxenburger (1932) summarizing and editing the data of others, including those of 
Entres and Roll (unpublished). The investigations of Riidin have never been 
published, and cannot be criticized. The work of Hoffmann is especially important, 
because of the very heavy incidence of manic-depressive psychosis he gives for the 
children of manic-depressives. Judged, however, by the criteria I have suggested 
above, his work fails to satisfy one of them. There is no sign that Hoffmann made 
any attempt to secure uniformity of material; his numbers are small and unsatis- 
factory for statistical working out; not more than one member of the family 
was seen in any case; the amount of information obtained, at least that which he 
prints, is very inadequate; above all, his diagnosis of manic-depressive insanity 
among the children he investigated is such as to command general disagreement. 
Apparently led by a Kretschmerian psychiatry, he includes among manic-depressives 
all persons in any way subject to swings of mood, however socially well adapted and 
unremarkable they may be, and he includes among slighter degrees of hypomanic 
and depressive temperaments such persons as he describes as ‘quiet humorists.” 
It is possible that such people as quiet humorists are found more frequently among 
the relatives of manic-depressives than in the general population ; this remains to be 
proved ; but it gives no right to rank them with persons showing well-marked cyclic 
character traits as carriers of manic-depressive hereditary elements. The very heavy 
incidence of manic-depressive insanity among the children of manic-depressives 
found by Hoffmann seems to me to be largely explained by his tendency to 
exaggerate normals into abnormals, and mild character deviations into psychoses. 
The most cogent criticisms on psychiatric grounds have already been made on 
Hoffmann’s work by Wilmanns (1922) and Meyer-Gross (1925), and I will not go 
into the matter further. Finally, Hoffmann did not attempt any adequate statistical 
evaluation of his material, and though Luxenburger has subsequently attempted to 
treat his figures so as to make them comparable with the figures obtained by others, 
I do not think that Hoffmann’s material can stand the strain. 

Banse’s work on the cousins of manic-depressives is free from the psychiatric 
objections to which Hoffmann’s work is open, but is of dubious statistical value. 
Banse admits that among the 1,586 cousins he includes in his material he obtained 
personal information about less than two-fifths: data about the rest were obtained 
from the use of records, family trees collected in previous years, odd facts jotted 
down in the case records, &c. This limits the value of his work very much. 
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Luxenburger collates his work with that of Hoffmann, Riidin, and other workers in 
the following table :— 


TaBLeE I.—INCIDENCE or MANIC-DEPRESSIVE INSANITY AMONG RELATIVES OF MANIC-DEPRESSIVES. 
(ArTeR LuxENBURGER) 


Number of persons Percentage of manic- 

Relationship investigated depressive psychosis 
Children — ig 165 30-2 
Nephews and nieces es 452 2-6 
Cousins ‘ aie me 867 2-7 
Brothers and sisters joe 263 12-6 
Parents we eae 170 10-6 
Uncles and aunts... on 559 4:8 

The investigation that forms the basis of this paper was carried out at the 


“ Deutsche Forschiingsanstalt fiir Psychiatrie” in Miinich, with the kind permission 
of Professor Riidin, who placed the resources of his institute at my disposal. I 
should first like to pay a tribute to the magnificent organization of this research 
institute, without which it would have been unthinkable for a foreigner to attempt 
such an investigation in a strange land. Summaries of all the cases admitted to 
Kraepelin’s clinic in Miinich between the years of 1904 and 1922 are kept on file at 
the psychiatric research institute. Of these records some 3,000 referred to cases 
diagnosed as manic-depressive. I read through these records and selected cases 
which fulfilled certain conditions. It was my hope at that time to investigate that 
group of manic depressives who show in the appearance and remission of illness a 
certain ordered rhythm. There seemed to be a possibility that these persons might 
show peculiar relations in the matter of heredity. Unfortunately, though there 
were such cases, they were extremely few in number, and insufficient for statistical 
work. Accordingly I was reduced to selecting any cases which showed some degree 
of phasic recurrence, the conditions at last decided on being that they had had at 
least either one clear manic and one depressive attack, or three separate depressive 
or manic illnesses. I neglected all cases in which the first illness had appeared in 
the fiftieth year or subsequently, so as to eliminate the dubious involutional and 
arteriosclerotic cases. About half-way through the investigation, a few more cases 
filling my conditions were obtained from Eglfing, the Miinich mental hospital. Of 
such cases I collected, in the end, 315, of whom 114 proved to be childless. The 
relatives of the remainder were then written to, and I saw as many of the children 
of the original case in every family as I could. Of the 201 families with children 
I was able in 41 cases to get no direct information from any member of the 
family. Although in one or two of these cases this was due to every member of the 
family having died, and in others very complete information was available on file at 
the institute, I have thought it better to exclude them all from my statistics about 
the children. In the remaining 161 families I obtained information from 157 
personal interviews and 62 written communications (in 172 cases from children 
and in 47 from other members of the family). In most instances these 
interviews and letters served to complete the very extensive information already in 
possession of the institute. For information about parents I have not restricted 
myself to these personally investigated cases, as the documentary evidence was 
already complete, and could in any case be but little supplemented by information 
from grandchildren. 

I have, however, subjected my material to other processes of selection. In the 
original selection of the cases I was satisfied in taking the Kraepelinian diagnosis as 
it stood, without paying close attention to the symptomatology. It is, however, 
well known that at one time Kraepelin purposely expanded his diagnosis of manic- 
depressive insanity to include as many cases as possible, subsequently testing the 
validity of the diagnosis by follow-up records. When, after a few months, I attempted 
& provisional estimation of the material, I was surprised to find a number of schizo- 
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phrenics among the children. It seemed possible that this might be in part due to 
incorrect diagnosis in the original cases. It is, for instance, only in recent years 
that the attention of clinicians has been drawn to remitting forms of schizophrenia, 
and the course of an illness is now no longer considered sufficient as the only 
criterion for the diagnosis of manic-depressive psychosis. Accordingly I completed 
the collection of my material, and have subsequently attempted to subclassify it 
according to the clinical picture presented by the propositus, so as to isolate out 


cases where error might be introduced through incorrect diagnosis. In this process : 


I have availed myself extensively of the help of colleagues, particularly of Drs. 
Mayer-Gross and Guttmann, and have in no case ventured myself to decide on the 
final diagnosis of a case, where 1 knew of the presence of a schizophrenic child, 
but, to avoid any possible partiality, have in every such case relied on the judgment 
of others. 

The incidence of any abnormality appearing late in life is to a great extent 
dependent on the age-distribution of the population in which it occurs. It is 
essential to employ some statistical device to remove this disturbing factor. The 
method in use in Germany is, in the case of manic-depressive insanity, to neglect 
all members of the population in question who have not reached the age of 20, as 
having had no chance of developing the illness, to count as half all those between 
the ages of 20 and 50, and to count in full all those above 50. For this to be fully 
justified, no persons should develop the illness before 20 or after 50, while the chance 
in the intermediate years should be about the same for any year, and the population 
in question should show a similar even distribution between these years. Although 
the fundamental assumptions for this device are difficult to justify, it seems likely 
that the employment of this method does not give rise to any gross source of error, 
at any rate not comparable to the many other grosser sources of error which I have 
pointed out above. As my cases, however, showed in some groups a somewhat 
uneven distribution between the ages of 20 and 50, I have preferred to divide them 
up into five-year groups, and take the number in each group as being concentrated at 
its mean. Thus a group of people between the ages of 20 and 25 would be reckoned 
as of age 224, and considered to have lived two and a half of the thirty years in which 
they might show themseives as manic-depressive, i.e. their number would be divided 
by 12. Similarly the number of those in the 45 to 50 group would be multiplied 
by the fraction }4. 

The exact clinical interpretation of the cases with children necessitated obtaining 
the full record from the psychiatric clinic, and the clinical records from many other 
mental hospitals, and an up-to-date catamnesis on every case. As a result of this I 
was eventually placed in possession of an immense amount of clinical material 
which I hope to be able to use for other purposes. As a result of this more exact 
examination of the material, I have eliminated from the 201 families 20 in which 
the diagnosis of manic-depressive insanity seemed to be altogether incorrect, and I 
have further separated a special group of 41 cases in which both manic-depressive 
and schizophrenic symptomatology was shown clearly in the record. It is hoped to 
subject these last to special study. The remaining 140 cases I divided into two 
groups: firstly a group of 72 cases (Group I), in which the symptomatology was 
not only clearly manic-depressive, but purely so, and unaffected by organic or 
schizophrenic-like disturbing elements; and secondly a group of 68 cases (Group II), 
in which such disturbing elements did enter, but not in any sufficient amount to 
throw the diagnosis of manic-depressive insanity in any doubt. Among such foreign 
symptoms I included greater irritability than usual, a somewhat paranoid attitude 
to the environment, exaggerated hypochondriasis, any episode of apparently exogenous 
origin, such as a period of confusion accompanied perhaps by delirious hallucinations. 
Cases where there were hallucinations in a state of clear consciousness are not 
included. 
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My material falls, then, into three groups of parents—those of the childless 
manic-depressives who were subject to no special investigation, and the parents of 
Groups I and II; the children are classified in Groups I and II only. I give the 
results in Tables IT and ITI. 


TaBLe IL,—INcIDENCE oF PsycHIATRIC ABNORMALITY AMONG PARENTS OF MANIC-DEPRESSIVES,* 


Childless group Group I Group II All groups 
(225) (141) (129) (495) 
et mee —._ ——) stivtacibiiaaiaipins 
8.D. 8.D. 8.D. 8.D. 
Manic-depressives ro 15-6 2-4 13-5 8-0 17-1 8-3 15-4 1-6 
Cycloid psychopaths ove 3-1 1-1 2-5 1-3 5-1 1-7 3-8 0-7 
Schizophrenics .... a 1-3 0-8 0-7 0-7 0-0 0-0 0-8 0-4 
TaBLE III.—Incipence or PsycHIATRIC ABNORMALITY AMONG CHILDREN OF MANIC-DEPRESSIVES 
Group I Group II Both groups 
(16) (98) (209) 
8.D. 8.D. 8.D, 
Manic-depressives _ 15-5 3-4 16-1 3-8 15-8 2-5 
Cycioid aa . 11-4 2-3 15-6 2-8 18-4 1-8 
Schizophrenics ... . 1-4 1-0 4-2 1-8 2-6 1-0 


*S.D, — Standard deviation of percentage in preceding column. The oye given in brackets under 
the name of the group is the statistical size of the group for the purpose of estimating the incidence of 
manic-depressives in the group. 


It is neeessary to note that the figure given in brackets under the name of the 
group, indicating its size for estimating the percentage of manic-depressives, does 
not represent its real size, or its statistical size for the estimation of the frequency 
of other abnormalities. For instance, the number of children of Group I was 269. 
For the purpose of estimating the frequency of “cycloid psychopaths” I have 
reckoned only those over 20 years of age, 193 in number. For the estimation of 
the frequency of schizophrenia, those between the ages of 20 and 40 were counted 
only in part, according to the principle I have already described for the estimation 
of manic-depressives, but giving in this case a population of 146 persons; while for 
manic-depressives themselves the figure is further reduced to 116. It is with some 
hesitation that I have used the term “cycloid psychopath.” Under it I have 
included all persons who have shown well-marked swings of mood lasting consider- 
able periods, varying from over-activity and elation to inertia and depression, or 
varying from normal in one of these directions only, or persons of a permanently 
depressed or boisterous overactive temperament, these abnormalities of mood being 
so marked as to be frankly obvious to friends or relatives, but not being so extreme 
as to lead to illness or temporary or permanent incapacity. In the latter event I 
have included such persons among the psychotics, using therefore a purely social 
criterion as to what shall necessitate a diagnosis of manic-depressive insanity —that 
of social incapacity of such a degree that it has necessitated medical treatment. 

It will be seen that this investigation fails in several particulars to fill the 
requirements which I gave earlier inthe paper. It cannot be claimed that thoroughly 
adequate information has been obtained about all the persons investigated. Their 
number is really inadequate to base any certain figures on my findings. It is on 
this account that I have given the standard deviation of all the percentages. It is 
generally assumed that the true figure will lie within the limits given by the observed 
figure, plus or minus twice its standard deviation. Thus the frequency of manic- 
depressives among the children of Group I was probably between 15-5 + 2 X 3°4%, 
ie. between 8°7% and 22°3%. Such a large possible margin of error indicates the 
rather unsatisfactory character of this type of investigation. Further points of 
possible criticism are that my diagnosis of manic-depressive insanity in parents and 
children might well be questioned in many cases by competent psychiatrists, usually 
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on the grounds of insufficiency of information. To this the only reply is that to 
class such persons statistically under such titles as “ mental illness, of unknown 
nature, but with affective features’’ would hardly make informative reading, and 
that it is sufficient if one accepts the figures with the proviso that in a high 
proportion of cases the diagnosis has not been certainly established. Finally, it 
cannot be claimed for this work that the statistical working out is free from all source 
of objection. 

In discussing what conclusions one might draw from this investigation it is 
necessary to underline these points. The inadequacy of material, its insufficient 
ascertainment and not irreproachable working out have not prevented previous 
authors from putting forward complicated theories of the genetic basis of manic- 
depressive insanity. Hoffmann has built up a theory involving three independent 
genetic factors, each as it were carrying different weights, and a total weight being 
necessary to precipitate the individual into a psychosis, a lesser weight being 
sufficient to make him a cycloid or cyclothymic personality. Roganoff, Handy, and 
Plessett (1935), in their study of manic-depressive twins, propose a theory involving 
two independent factors, a cyclothymic autosomal factor and an activating factor 
in the x-chromosome, both factors being dominant. MRiidin proposes a theory 
involving one autosomal dominant and two autosomal recessives. Luxenburger 
favours a similar theory with one recessive and one dominant. From our present 
knowledge it would appear that all these theories are quite premature. Such 
speculations may certainly be possible, but are improbable, unsupported by any real 
evidence and serve no useful purpose. 

In our knowledge of the genetics of manic-depressive insanity only two things 
stand out as fairly certainly established, firstly that it is inheritable, and secondly 
that the inheritance follows a dominant tvpe. The simplest possible theory to 
account for the facts is that the inheritance depends on a single dominant autosomal 
gene. Once dominance is assumed, this theory must be shown to be inadequate 
before any other is even provisionally accepted. There are not sufficient facts at 
present to reject this theory. 

On this theory the expectation of manic-depressives among the parents, brothers 
and sisters and children of manic-depressives would be 50%. Luxenburger gives 
the percentage of manic-depressive insanity among the parents and siblings as 10°6 
and 12°6%. For the children he uses Hoffmann’s figures, which I think must be 
rejected. I have found corresponding figures to Luxenburger’s, though slightly 
larger, for parents and children. They are all far below the 50% level, a fact which 
is usually held to be sufficient for the rejection of a theory of simple dominance. 
There are however many reasons why the figures actually found should be so much 
below theoretical expectation. No genetic factor works in the void, but in an 
environment which may help or hinder its expression. Rosanoff and his co-workers 
found that only 70% of the probably uniovular twins of manic-depressives themselves 
developed the illness. This gives us a direct measure of the influence of the 
environment, and at the same time reduces the theoretical expectation of 50% to 
35%. A large part of the remaining difference may well be accounted for by the 
very serious difficulties of ascertainment, and to the probability that many persons 
who have true depressive psychoses are not sufficiently severely or sufficiently long 
ill to require even perhaps the advice of a doctor, still less incarceration in a mental 
hospital or psychiatric clinic. There are however theoretical grounds which make it 
probable that a part also of the difference between theory and expectation is itself 
genetically determined. These genetic influences are conveniently included under 
the term “ genotypic milieu.” 

The gene or genes responsible for the appearance of any character have to work 
not only in an external environment, which as Rosanoff’s work has shown, may 
have a very large influence, but also in the internal environment of all the other 
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genes which go to make up the hereditary structure of the individual. This geno- 
typic milieu is the same for both individuals in the case of uniovular twins, and so 
does not find expression in Rosanoff’s figures. That it can be very important is 
shown by recent work on Drosophila. Timofeeff-Ressovsky (1934) has shown that 
the recessive gene © vena transversa interrupta,” which brings about an interruption 
in the transverse vein, shows itself normally in homozygotic culture in only 1 to 5% 
of the flies, all of whom should exhibit the change. This percentage is raised to 
40 to 100% if a second recessive gene is present also homozygotically, which by itself 
has no effect on the transverse vein, but shortens one of the longitudinal veins. 
This is a good example of a “ weak” gene, and weak genes are so common, that 
in spite of difficulties of investigation in their case, they are already held to be more 
frequent than the “ strong’ ones. Timofeeff remarks that it is absurd to speak of 
one gene as being the only one affecting a given change. Every single gene known 
in Drosophila can be shown to have an influence on several different qualities; and 
there is no change which is not affected by several different genes. In any single 
quality one is not dealing with a single gene, but with the totality of genes. 
Dominance and recessivity are not absolute but quantitative characters. All genes 
can be ranged on a scale passing from almost complete recessivity to almost complete 
dominance, and on quite another scaie passing from very bad to very good mani- 
festation. The two scales are not, however, related, and weakly manifesting 
dominant genes are very common. 

These considerations are important for human genetics. It seems possible that 
g we are dealing in manic-depressive insanity with just such a weak dominant gene, 
y that manifests itself in only a proportion of its carriers. To say that the degree of 

manifestation of such a weakly dominant manic-depressive factor is also affected by 
l other genetic factors, is an entirely different thing from saying that manic-depressive 
5 insanity is governed by two or three or more separate factors. The latter is a 
t statement that the psychosis does not appear without all the factors being present, 
when 100% manifestation results. It seems quite possible that only one gene is 
responsible for the change, but the degree to which it manifests itself will be governed 
by a variety of circumstances, genetic and environmental. 

In manic-depressive insanity besides the genetic and the purely external environ- 
ment, there is the environment represented by the body itself. It is a remarkable 
fact that women tend to develop manic-depressive insanity more frequently than 
men. Some authorities have tried to explain this by the assumption of a factor in 
the x-chromosome. Unsupported by accessory hypotheses, this theory does not 
fit the facts. It seems more likely that the female constitution, involving among 
other things quite a different endocrine balance, forms a more suitable medium of 
expression for this particular hereditary factor. 

There are, however, other criticisms of a theory of simple dominance. How on 
this basis are we to explain the bewildering variety of clinical syndromes? In the 
present state of our knowledge this criticism has no weight. Apart from the pre- 
dominant mood change, we have no idea what are the primary and what the 
secondary and inessential features of this illness. The great symptomatic variety 
is likely to be caused in part by the inclusion of what are not really manic-depressive 
psychoses. Further, it is probable that in such a condition, in which the whole 
psyche is involved, many of the varying features are due to other qualities of 
temperament and character, which are conditioned by other and independent 
genetic factors.’ There is no convincing clinical reason for rejecting the theory 
of one single factor, as the main one responsible for this type of psychic 
, breakdown. 

There is one curious fact which is in favour of a theory of simple dominance. 
, It is a remarkable fact that parents, siblings, and children all show about the same 
percentage of manic-depressives, namely in the neighbourhood of 15%. I can 
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imagine no other theory which would give this relation, which is just what one 
would expect on a theory of simple dominance. Furthermore Banse’s figure for 
cousins, given in his paper as 34% (corrected by Luxenburger to 2°7%) is just about 
one-quarter of the empirical expectation for parents, sibs and children, a figure that 
also fits in well with this theory. 

Before leaving this aspect of the subject, there is an important observation 
to make. Geneticists have shown that in the majority of known heritable 
abnormalities, of Drosophila for instance, the same change may be brought about 
by a number of quite different and independent genetic factors. Similarly in man 
it has been shown that there are a number of different genetic types of syndactyly, 
polydactyly, &c. It may well be that the same holds for manic-depressive insanity. 
All that I would assert at present is that in the typical recurrent manic-depressives 
there is sufficient evidence to believe that this is governed in the majority of cases 
by a dominant type of inheritance, and that there is insufficient evidence to show 
that the hypothesis of a single dominant autosomal factor as the main responsible 
agent is insufficient. 

Any theory of the inheritance of manic-depressive insanity must take into account 
the problem of its relationship to schizophrenia. In the children of Groups I and II 
together, there was 2°6% of schizophrenics (in the total of all the children there was 
about 6%). This is a very high figure, as all that one can expect, were manic- 
depressive insanity to have no relation to schizophrenia, is about 0°85%. In the 
German literature, the matter is usually represented as just the opposite. Luxen- 
burger gives the liability of sibs of manic-depressives to schizophrenia as 0°9%, less 
than that of the general population. These figures are based on Riidin’s work, and 
require confirmation. Similarly Luxenburger gives the probability of children of 
manic-depressives developing schizophrenia as nil. This is based on Hoffmann’s 
work, who omits to state in his statistical analysis that he found among his 162 
children five cases of schizophrenia. On further partial examination and catamnesis 
on this material two more cases of schizophrenia have been discovered, raising the 
percentage of schizophrenics among these children to over 4%. In previous years 
Krauss (1903) found among the children of cyclic parents schizophrenic more 
frequently than cyclic children. Luther (1914) found among the children of manic- 
depressives as many other psychoses as manic-depressive ones, and most of these 
other psychoses were schizophrenic. Smith (1925) found that in cyclic-schizophrenic 
crossings, schizophrenic children were commoner than in crossings between normals 
and schizophrenics. All these findings point to a special relation between manic- 
depressive insanity and schizophrenia, which is supported by my finding of 2°6% 
of schizophrenics among my children, when all possible incorrect diagnoses had 
been eliminated. This figure is of no great statistical significance; yet I am 
inclined to believe that it represents a real tendency. 

In attempting to explain this finding one might be led to examine the family 
trees of these cases to see whether schizophrenia appeared in other members of the 
patient’s family and perhaps of the family into which he married. Of the fifteen 
families in which manic-depressive subjects had schizophrenic children, in ten cases 
T could find no other schizophrenic in either the patient’s family or in that of the 
husband or wife. In one case the patient had married into a family with a 
schizophrenic member, in the other four cases there was schizophrenia already in 
the patient’s own family. I do not think that these findings, even if they had 
been much more positive, could give any explanation of why manic-depressives 
should have more schizophrenic children than normal parents do. 

It seems established that manic-depressives are scarcer than might be expected 
among the relatives of schizophrenics, so that the positive correlation, if it exists, is 
in one direction only. ' It is this sort of finding that has led some authorities to an 
acceptance of the now somewhat discredited theory of anticipation. Others would 





nan mp =e Se, OO 


i, tn 4 2 Chr Oe es 2 OS eee Ge ath 


ee ae eee ee eS ee 


us Se @ « 


oe ow 








47 Section of Psychiatry 989 


explain the relationship between manic-depressive insanity and schizophrenia by 
holding that both are due to a general neuropathic tendency. Others again would 
endorse the theory that both manic-depressives and schizophrenic psychoses are 
dependent on two or more genes and have one or more of these in common, that there 
is in fact a common hereditary factor. The facts, however, particularly the one- 
sidedness of the relationship between the two psychoses, would not appear to 
support any of these theories. 

Manic-depressive insanity, however, does not stand alone in this peculiar relation 
to schizophrenia. The relatives of general paralytics and epileptics also show an 
increased incidence of schizophrenia, and it would seem undesirable to assume the 
presence of common hereditary factors in each and all of these cases. A more 
plausible explanation would lie in alteration of the capacity of manifestation. It 
would not seem improbable that the carrier of any hereditary factor which shows 
itself in disturbance of the psyche will not only be more predisposed to that special 
kind of disturbance, but also to the more profound and destructive disturbance of 
schizophrenia, or in other words that the gene or genes responsible for the develop- 
ment of schizophrenia find it easier to manifest themselves in a genotypic milieu, 
which includes other hereditary factors which predispose to psychic disorder, such 
as manic-depressive ones, whether those other factors have actually manifested 
themselves or not. 

One is tempted to take this possible explanation further and make the following 
suggestion. There is in genetics no very hard and fast line between dominance and 
recessivity. This quality also of the gene frequently depends on environmental 
factors as well ason the genotypic milieu. It seems quite possible that the presence 
of a manic-depressive gene might, when present in the same individual, have the 
effect of lending the schizophrenic gene a semi-dominance, so that this might 
manifest itself in a heterozygotic individual. It is conceivable that some process 
like this is responsible for the strange atypical psychoses half way between manic- 
depressive psychoses and schizophrenia in symptomatology and course, which as a 
matter of clinical experience are not infrequently seen. I should hesitate very 
much to advance this sort of speculation, but that there is a way in which it could 
be tested. Ifthe manic-depressive gene does have any activating influence on the 
schizophrenic factors, then one would expect the majority of the schizophrenic 
children of manic-depressives to be themselves masked manic-depressives. An 
investigation of their children would then show the reappearance of manic- 
depressive insanity. In my material I have five cases where something is known 
both of the generation preceding and of that following a case of schizophrenia 
appearing in a manic-depressive family, and in one of these that is the case. 
Here the patient, a woman, had a perfectly typical recurrent manic-depressive 
psychosis, with complete recovery after the attacks. Her mother had, at the 
age of 34, an acute psychotic illness with many manic features. From this, 
however, she never recovered. She developed a chronic hallucinosis with many 
paranoid ideas and passed at last into a chronic schizophrenic state in which she 
remained until she died at the age of 79. Her mother, the patient’s maternal 
grandmother, was at various times in her life four times in a mental hospital with 
recurrent melancholia, and her mother, the patient’s great-grandmother, also had one 
or more psychotic illnesses, of which no details can be obtained. One sees here four 
generations showing the typical dominant type of inheritance, with a schizophrenic 
suddenly appearing in the middle, but capable herself of continuing the manic- 
depressive line. Research on this point might well bear fruitful results. 

Many explanations have been advanced for the occurrence of atypical endogenous 
psychoses, having some of the features of schizophrenia, and others more manic- 
depressive in nature. Many authors recognize no hard and fast boundary line 
between these two principal types, but speak also of remitting schizophrenic 
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psychoses which fail to show any destruction of the personality, and chronic 
psychoses, manic-depressive in symptomatology, which do. It seems premature to 
suggest any genetic explanation of these phenomena which will require a fuller 
clinical study and analysis. It has been suggested that they are due to the con- 
current presence in the same individual of both manic-depressive and schizophrenic 
hereditary factors, drawn in part separately from paternal and maternal sides. My 
material does not very strongly support this view, and cases of these unusual kinds 
appear in some of my families where a manic-depressive taint is the only one 
apparent. Another explanation is that a schizophrenic psychosis appearing in a 
person constitutionally of the pyknic and cyclothymic type will tend to show manic- 
depressive features, particularly relatively good preservation of the affect. It would 
seem likely that in some cases one of these explanations may be the true one, and 
in others the other; and further likely that some of these atypical psychoses are 
peculiar in themselves and are due to quite different genetic factors from those of 
the manic-depressive and schizophrenic psychoses, that they may in fact be found 
to breed true. Some families published by Leonhard (1934) are especially suggestive 
of this possibility. 

This is a fundamentally opposed attitude to that of Bleuler, who thinks that the 
qualities of being schizoid and cycloid appear in every normal man in varying 
proportions, and are so to speak functional antagonists. This view-point would be 
of little help in genetic research, and likely to lead only to such pieces of research 
as Hoffmann’s. What facts we have seem to be against the view that there are 
an infinite series of gradations between the normal and the psychotic, and if 
English psychiatrists adopt this view, they should be clear on what grounds they 
do so. 
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DISCUSSION ON INTESTINAL STRANGULATION 


Mr. Ian Aird: In 1870, E. Charpentier collected 74 cases of “internal 
strangulation”? subjected to operation before that year—many of them in medisval 
times, all of them before aseptic surgery had arrived, before the principles of 
intestinal operative technique had been established, and at a period when a 
diagnosis of strangulation was hesitatingly admitted only in the presence of its late 
symptoms of gross abdominal distension and fecal vomiting. In these cases, though 
operation was performed as a measure of desperation, the mortality was only 51%, 

After the establishment, by Sir Frederick Treves and his contemporaries, of a 
clear clinical picture of intestinal obstruction and strangulation, and after the general 
adoption of aseptic operative methods and the standardization of intestinal operative 
technique, this mortality fell before the end of the century to a percentage of 
about forty. During the last forty years, when the management of most other forms 
of abdominal disease has been progressively modified and their operative mortality 
has progressively fallen, the treatment of intestinal strangulation has altered but 
little, and its mortality has remained constant in the neighbourhood of 40%. Such 
a mortality is an urgent responsibility of the abdominal surgeon, and this present 
opportunity of surveying the lethal forces of strangulation and of marshalling all 
measures to combat them is a timely one. 

I propose to consider the treatment of intestinal strangulation along two 
separate lines: (1) The operative treatment of the intestinal lesion, and (2) the 
general management of the “ toxemia.” 


THE PRINCIPLES OF OPERATIVE TREATMENT 

These principles are easily stated : the cause of strangulation must be removed, 
and devitalized bowel must be resected. As a general statement, this is so 
fundamental, so obvious, and so logical, that it permits no contradiction. It raises 
only one question for discussion: What degree of devitalization demands resection 
of the bowel? The classical tendency has been to accept healthy colour, serous 
sheen, absence of smell, presence of peristalsis and mesenteric pulsation, as criteria 
of viability, and there has usually been complete confidence in returning a doubtful 
loop to the abdomen in preference to resecting it. That confidence is based on the 
fact that even if the patient in such a case should die after operation, the viability 
of the returned doubtful loop has usually been proven. I shall present here certain 
experimental data which challenge the desirability of returning to the abdomen all 
strangulated loops which, upon release of a. strangulation, appear to retain their 
viability. 

The term strangulation is applied to any interference with the circulation of the 
bowel, and clinically any interference with the circulation of the bowel leads to the 
establishment of venous congestion. The so-called “anmwmic infarcts” of certain 
cases of spastic ileus, and of the transient first stage of mesenteric embolism are so 


1 The greater part of this paper is a condensation of the author’s thesis ‘‘ The Morbid Physiology of 
Intestinal Obstruction,’’ which was presented for the degree of Master of Surgery of Edinburgh 
University in October 1935. It was sustained and highly commended by the Senatus. The completed 
experiments were performed in the Department of Surgery, University of Washington, St. Louis, Mo., 
U.8.A. (Professor Evarts A. Graham), during the tenure of a Rockefeller Travelling Fellowship. The 
éxperiments mentioned as still incomplete are from the Department of Surgery (Professor Sir David 
Wilkie) and the Department of Pharmacology (Professor A. J. Clark) of Edinburgh University. 
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rare that we may consider the pathological sequence in strangulation to be cyanosis, 
venous congestion, anoxemia, black gangrene. In gradual strangulation—whether 
from gradual compression of the mesentery, or from gradual distension of the bowel— 
the more collapsible veins suffer before their companion arteries, and venous congestion 
is established, the artery continuing at first to pour blood into the dilating vessels of 
the strangulated loop. Even, however, in a purely arterial occlusion—mesenteric 
embolism for instance—there is only a sudden transient pallor before the vessels 
distal to the clot rapidly dilate, and fill with blood derived from collateral channels 
and from the valveless veins draining the affected loop; again the infarct is almost 
immediately a venous one. 

Any investigation of the effect on the organism of release of strangulation in a 
still viable loop resolves into an investigation of the effect of sudden relief of intestinal 
congestion. 

Effect on the blood-pressure of sudden relief of intestinal congestion.—I have 
studied the effect of sudden relief of intestinal congestion in a series of dogs and 





Fic. 1.—Blood-pressure of cat. At arrow, intra-intestinal pressure raised to 
mm. of mercury. Bowel contracts and blanches. 


cats. In these the whole small intestine was isolated as a closed loop and distended 
with air till venous congestion was established in the bowel wall, usually at a 
pressure of 60 to 90 mm. of mercury. This distension was maintained for a vary- 
ing period of time and then suddenly released, the effect of that release upon the 
blood-pressure being measured by, a kymograph tracing of the carotid pulse. 
Sensory impulses from the bowel were, as far as possible, excluded, either by 
division of the superior mesenteric nerve plexus (which proved difficult and un- 
satisfactory) or, in the later experiments, by previous bilateral excision of the 
thoracico-lumbar sympathetic chain (below the 2nd thoracic ganglion) and bilateral 
supra-diaphragmatic vagotomy. Any blood-pressure alteration at the time of release 
of intra-intestinal pressure was rendered maximal by division of both vago- 
sympathetic trunks in the neck and ligation of both carotid arteries, with consequent 
exclusion of the pressor and depressor cardiac reflexes. 

The effect on the blood-pressure of the initial distension of the bowel was 4 
variable one, and depended upon the reaction of the intestinal musculature to the 
increased intra-intestinal pressure. In a few cases (fig. 1), distension was attended 
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by vigorous spastic contraction of the bowel, by pallor of the bowel wall, and by a 
rise in blood-pressure, due, no doubt, to the emptying of blood from the intestinal 
veins, and the consequent augmentation of the effective circulating blood volume. 
In all cases, however, with or without this transient pressor effect, the distended 
bowel after a few minutes became heavily cyanosed, and the blood-pressure fell 
(figs. 2, 3), as a consequence doubtless of the loss of some part of the effective 
blood volume into the distended intestinal veins. In short; deep venous congestion 
of the bowel is associated with a fall in blood-pressure. 





F1G. 2.—Blood-pressure of cat. At arrow, intra-intestinal pressure raised to 90 mm. 
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Fic. 3.—Dog. Upper continuous curve, blood-pressure of dog. Lower interrupted 
curve, intra-intestinal pressure. 


Upon release of such a distension a rise in blood-pressure is to be anticipated, 
from return to the right heart and general circulation of the blood previously 
imprisoned in the congested intestinal vessels. It was found in the dog and cat 
that, provided the congestion is maintained for a period of only six to eight hours, 
its relief is followed by the expected rise in blood-pressure (figs. 3, 4, 5) and by a 
return of the colour of the bowel to normal. These effects of cyanosing distension 
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and its early release I venture to explain simply by alterations in the distribution of 
the blood volume. They are comparable with the effect of alternate occlusion and 
release of the superior mesenteric vein (fig. 6). 


Fia. 4, Fie. 6. 


Fic. 4.—Blood-pressure of cat. At arrow, deflation of bowel cyanosed by distension for five minutes 
previously, 


Fic. 5.—Blood-pressure of cat. At arrow, deflation of bowel cyanosed by distension for five minutes 
previously. 


Fic. 6.—Blood-pressure of dog. At first arrow, clamp applied to superior mesenteric vein. 
At second arrow, clamp removed. 


If, however, the distension and congestion of the bowel be maintained for more 
than six or eight hours, its release is followed again by a return of the colour of the 
bowel to normal, but by a fall, instead of a rise, in blood-pressure (figs, 7, 8, 9). In 
one animal (fig. 8) the blood-pressure fell from 104 to 38 mm. of mercury, and death 
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Fic. 7.—Blood-pressure of dog. At arrow, deflation of bowel cyanosed by distension 
at 80 mm. of mercury for 12 hours previously. 
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Fic. 8.—Blood-pressure of dog. At arrow, deflation of bowel cyanosed by. distension 
at 90 mm. of mercury for 17 hours previously. 
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Fic. 9.—Blood-pressure of dog. At arrow, deflation of small intestine after 18 hours at 
a pressure of 40 mm. of mercury. 
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occurred only eight minutes after release of a seventeen-hour distension. I conclude 
from this depressor effect that during comparative stagnation for some hours in the 
intestinal capillary bed the blood becomes endowed with depressor properties, 
perhaps by diffusion into it of actively depressor material from the lumen or from 
the asphyxiated tissues of the bowel wall. 

If distension with grave cyanosis is maintained for a period of more than eighteen 
or twenty hours, its release is followed neither by a rise nor by a fall in blood- 
pressure and the colour of the bowel remains blue. Thrombosis has presumably 
occurred now in the intestinal vessels, and the condition of the bowel is one of frank 
gangrene. 

These results are collected in Table 1. They strongly suggest that, while release 
of an early venous congestion of the bowel is beneficial, release of a long-continued 
grave congestion is not without danger, even though the bowel, during its period of 
cyanosis, has remained viable. Some support is thus offered to those who believe 
in the resection of all deeply congested bowel loops, and experimental explanation is 
presented for the clinical experience so many of us have had, of collapse of the 
patient rapidly succeeding release of a strangulation, or of a simple obstruction 
complicated by profound circulatory changes in the most distended bowel loops. 


TasLe 1,—SumMarizinc Resu.ts or ExPERIMENTS TO DEMONSTRATE THE TIME FacToR IN THE EFFECT 
ON THE BLOoD-PRESSURE OF THE RELEASE oF INTESTINAL DISTENSION AND CYANOSIS. 


Afferent Afferent 
paths paths 
Intra- from from Change in 
intestinal | heart gut bowel 
Expt. pressure inter- inter- Duration of circulation Alteration 
No. induced Animal rupted rupted distension (colour) in B.P, Explanation 
62 Dog Yes No 5mins. Return from 
cyanosis to 
normal 
” ” 
a Increased return of 
venous blood to 
heart 


” 5 
Yes 2 ” 
” 5 ” ” 
‘“ 4 hours “ 
” 8 ” ” 
” 7 ” ” 


os 5 
Release of ligation of superior - mesenteric vein of dog ;, *” 


cyanosis to 
normal 
-” — 78 (death) 
” — 82 
” — 56 
” — 23 


? return of depressor 
substance in blood 
from intestine 


21 hours Remained No change 
cyanosed 
BT.” os ” 


Thrombosis in bowel 
veins 


909 Dog Yes Yes 6 hours Return from 


THE CAUSE OF DEATH IN INTESTINAL STRANGULATION 


(a) Strangulation of short intestinal loops.—If a short segment of bowel be 
strangulated—an obstructed appendix, for instance—death is likely to occur from 
perforation and from peritonitis. The treatment after removal of the gangrenous 
organ is the treatment of peritonitis and needs no further discussion here. 

(b) Strangulation of long intestinal loops.—If a long intestinal loop be strangulated 
—one-half or more of the small intestine—death, as Holt (1934) has shown, is due 
to loss of blood from the general circulation into the distended vessels of the 
strangulated loop, and through them into the tissue spaces of the bowel, the bowel 
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jumen, and the peritoneal cavity. Isolation within a balloon of a long bowel loop 
whose veins are tied does not prolong life, so that peritoneal absorption of a toxin 
from the loop plays no part here (Foster and Hausler, 1924). The loss of blood into 
and through the vessels of strangulated bowel loops is easily estimated by enclosing 
a loop within a rubber balloon tying a strangulating ligature around the neck of the 
balloon, and returning balloon and loop to the peritoneal cavity. A comparison of 
the weight of the balloon plus strangulated content, with the weight of the balloon 
plus a comparable length of adjacent healthy bowel, gives the amount of blood loss. 
Table II shows that in strangulation of one-half or more of the small intestine of 
the cat, the blood loss may amount to more than one-half of the blood volume. 
Long loop strangulation is a variety of internal hemorrhage. 

Transfusion of blood is thus essential as a life-saving measure in long-loop 
strangulation. Comparable long-loop strangulations in man are found clinically in 
mesenteric thrombosis and embolism and in neo-natal volvulus of the mid-gut. 

(c) Strangulation of loops of mediwm length.—This is the common clinical form 
of intestinal strangulation. Table II indicates that in strangulation of one-quarter 
or less of the whole small intestine, while the blood loss (20 to 30% of the blood 
volume) may still be sufficient to demand transfusion, it is not sufficient in itself to 
be the cause of death. Accordingly, it is not surprising to find that if a medium- 
length strangulated loop is isolated from the peritoneal cavity by enclosure within a 
rubber balloon, death is indefinitely postponed. Yet, in the absence of an enclosing 
balloon, death occurs while the strangulated loop is still distended and unperforated, 
and without the occurrence of general peritonitis. 


TABLE II.—EXPERIMENTS TO SHOW BLOOD-LO8SS INTO THE ENGORGED VESSELS OF A 
STRANGULATED BowEL LOop. 


Wt. of 
Fraction balloon Blood-loss 
of jejuno- Wt. of + normal as percentage Duration 
ileum balloon loop of Wt. of Estimated of total of life 
strangulated contents equal length Llood lost blood volume blood volume (hours) 
grm grm, grm. 

Whole 185 91 u4 210 45% Diedin 6 
170 60 110 210 52% 90 24 
220 140 80 188 438% - 24 

Died of peritonitis. Ligature cut through 

Died of peritonitis. Ligature cut through 
132 90 42 120 35% Killed in 18 
193 154 39 172 23% 

184 142 42 158 27% 

160 107 53 165 32% 

142 111 31 135 23%, 

203 151 52 188 28% a 

173 140 33 150 22% Died in 20 
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It is difficult to escape the conclusion that death in medium-loop strangulation is 
due to absorption from the general peritoneal cavity of toxic transudate from the 
strangulated loop. This conclusion finds complete proof in the fact that the 
peritoneal blood-stained transudate from a strangulated loop, collected in an enclosing 
balloon, though not toxic when first poured out from the bowel, shows definitely 
poisonous qualities after the strangulation has been maintained for seventeen to 
twenty hours. “Balloon transudate collected after this ‘“‘incubation period,” and 
injected intraperitoneally in other animals, gives death rapidly and without 
peritonitis (Holt). 

An attempt has been made to investigate the toxic qualities of this peritoneal 
transudate from strangulated loops. 

June—Surc.2 *# 








998 Proceedings of the Royal Society of Medicine 58 


BACTERIAL ORIGIN OF THE TOX4:MIA OF INTESTINAL STRANGULATION 


That strangulation of sterile intestine has no toxemic effect is capable of easy 
proof. At birth the gastro-intestinal tract of a mammal is sterile, and remains so 
during the first day or two of life. I subjected five infant guinea-pigs to laparotomy 
at the ages of 6, 32, 48, 56 and 72 hours after birth. A culture was taken of the 
bowel content of each, the whole small intestine isolated by double ligature as a 
closed loop, and the superior mesenteric vein ligated. Each small intestine loop thus 
strangulated was excised and laid with aseptic precautions in the peritoneal cavity 
of an adult cat. The cat recipients were thus exposed to peritoneal absorption 
from a strangulated segment of gut without any complicating blood-loss. The 
recipients of the loops from the three youngest guinea-pigs lived indefinitely ; the 
content of these strangulated loops was sterile. The recipients of the strangulated 
loops from the older two infant guinea-pigs died—the transplanted loops in these 
being black and grossly distended, but still unperforated: cultures of the content of 
these lethal transplanted loops gave liberal colonies of aerobic and anaerobic 
organisms. 

The question now arose whether, in strangulation, bacteria are necessarily present 
in the toxic transudate. In a series of cats I strangulated medium-length bowel 
loops within balloons for varying periods of time, and tested the peritoneal trans- 
udate for toxicity by intraperitoneal injection in mice and guinea-pigs. Each 
specimen of transudate, and the seromuscular coat of each strangulated loop, were 
cultured aerobically and anaerobically. The results are presented in Table III. 


TABLE III.—RELATION OF BACTERIA TO THE TOXICITY OF THE PERITONEAL TRANSUDATE 
IN STRANGULATION. 





No. of Length of Length of survival Result of intraperitoneal Cultures of sero Cultures of 
Expt. bowel strangulated period (hours) injection of balloon fluid muscular coat balloon fluid 
1 Whole smallintestine Died in 6 Whole amount non-toxic Sterile Sterile 
to guinea-pig 
2 $1 foot ileum Killed in 8 ‘ me os Re 
3 », jejunum » 10 ” ” ” ” 
4 »» ileum #8 12 om * me 
5 ” jejunum ” 15 ” ” ” ” 
6 », ileum » 18 ” ” ” + 
7 », jejunum » 18 ” 99 ” 9 
8 ” ileum ” 18 ” ” ” ” 
9 2b feet jejuno-ileum Died in 24 ‘i a me sa 
10 = 1 foot jejunum Killed in 80 Whole amount killed cat Aerobes and Aerobes and 
in 8 hours (1, 2, 3, 5) Anaerobes Anaerobes 
ll » ileum ” 18 65 c.c. killed g.p. in 8 ES Sterile 
hours (1, 2, 8, 4) 
2 c.c. killed mouse in 2 
hours 
12 =.24 feet jejuno-ileum Died in 24 2 c.c. killed g.p. in 4 ‘“ Aerobes and 
hours (1) Anaerobes , 
18 1: foot ileum Killed in 24 65 c.c. killed g.p. in 7 , Pf 
hours (1, 2, 3) 
14 QYinches ,, Died in 20 5 c.c. killed g.p. in 6 = om 
‘ hours (1, 2, 5) 
2 c.c, killed mouse in 2 
: hours 
16 ilfect ,, Killed in24 6 c.c. killed g.p. in 8 a vs 
hours (1, 2, 3, 4) ; 
16 ie Pr os 20 5 c.c. killed g.p. in 6 - Sterile 
hours (1, 2) 
17 a “ o a Anerobes and 


Symptoms in injected animals :— 
(1) Apathy, weakness, increased respiratory rate before death. 
(2) P.M.: Marked congestion of liver and spleen. 
(8) Spastic seizure of hind-limbs before death. 
(4) Intense respiratory embarrassment before death. P.M.: Emphysema. 
(5) Velvety red congestion of duodenum and upper jejunum. 

(6) P.M. : Subendocardial hemorrhages. 


4 cc. killed BP. in 5 
hours (1, 3, 4, 6) 


Anaerobes 


P.M.: No peritonitis. 
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The transudate from loops strangulated for less than from eighteen to twenty-four 
hours was non-toxic to guinea-pigs and mice. Both the seromuscular coat of the 
bowel and the balloon transudate itself were sterile in these early strangulated 
loops. The transudate from loops strangulated for more than from eighteen to 
twenty-four hours was lethal to guinea-pigs and mice. In these late strangulations 
culture of the seromuscular coat gave invariably liberal colonies both of aerobic and 
anaerobic organisms : the transudate itself, however, was sterile in two of these cases, 
though in the remainder it also gave a growth of aerobes and anaerobes. 

It seems likely, therefore, as Holt has suggested, that in medium-loop strangula- 
tion death is due to invasion of the devitalized bowel wall by bacteria, which pour 
into the peritoneal cavity the toxic products of their metabolism. 


CHEMICAL NATURE OF THE TOXINS IN THE PERITONEAL TRANSUDATE 
FROM STRANGULATED INTESTINAL LOOPS 


(a) Protein constituents.—A simple protein separation was performed upon toxic 
transudate from balloons enclosing late strangulated loops by fractional ammonium 
sulphate precipitation. 

The precipitate obtained from the transudate by one-third saturation with 
ammonium sulphate—the so-called euglobulin fraction—was dissolved in physio- 
logical saline, and freed of ammonium sulphate by repeated dialysis against saline. 
Intraperitoneal injection of the euglobulin solution in guinea-pigs and mice, in doses 
corresponding to as little as one-tenth of the transudate from a single strangulated 
loop, gave death in four to eight hours. In ten animals so injected death was 
usually preceded by spastic seizures of the limbs, and after death congestion was 
found in liver and spleen. A minority of the injected animals presented, in addition, 
patchy congestion of the mucosa of the small intestine and hemolytic staining of 
the endocardium and aortic intima. 

Control injections of the similarly prepared euglobulin fraction of the non-toxic 
balloon transudate from early strangulated loops, and of the euglobulin fraction of 
normal cat blood, were followed neither by death nor by any signs of intoxication. 

The globulin and albumin-proteose fractions of the balloon transudate, pre- 
cipitated respectively by half saturation and full saturation with ammonium 
sulphate, and the peptone fraction left in solution with the saturated ammonium 
sulphate, were similarly freed of ammonium sulphate by dialysis and shown by 
injection to have no toxic properties. 

(b) The protein-free filtrate—The proteins of the toxic transudate from several 
cat loops having been precipitated by the addition of trichloracetic acid to 10%, 
the resultant filtrate was freed from trichloracetic acid by repeated ether extraction, 
and tested for toxicity by intraperitoneal injection in guinea-pigs. Eight young 
guinea-pigs died from two minutes to two hours after injection of amounts of filtrate 
representing from one-fifth to the whole quantity of transudate from a single 
strangulated loop. In each case death was preceded by respiratory embarrassment. 
Intraperitoneal control injections of the same amounts of a similar filtrate from 
the non-toxic transudate of early strangulated loops were unattended by any signs 
of toxsemia. 

From these fractionation experiments I conclude that at least two toxic elements 
are present in the peritoneal transudate from strangulated intestinal loops, both 
dependent upon the presence of bacteria within the loop. 

The first of these is a euglobulin. Certain of the bacterial exo-toxins are of this 
chemical composition, and it is interesting to recollect here the work of B. W. 
Williams (1926), who drew, ten years ago, a startling analogy between the toxemia of 
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intestinal obstruction and the toxemia of B. welchii poisoning. Williams’ findings 
have frequently been contradicted by other workers, but the dramatic success of 
the use of anti-welchii serum in Williams’ own long series of obstruction cases hag 
never been explained. It can, perhaps, be more easily understood in the light of 
our recently increased knowledge of the B. welchii group of organisms. This group 
includes a plurality of types, each with its own specific anti-serum. Highly specific 
anti-sera have been prepared successfully for certain veterinary diseases—notably 
sheep dysentery and the grass-sickness of horses—which are due to B. welchii 
invasion of the walls of the gastro-intestinal tract. An attempt has been projected 
to identify and measure the bacterial toxin content of the peritonial transudate from 
strangulated loops, and to reduce the toxic effect of transudate injections by the 
simultaneous administration of the new specific anti-sera. 

The second toxic element in the peritoneal transudate is diffusible and causes 
death of young guinea-pigs in respiratory embarrassment. This immediately suggests 
the presence of histamine. With Dr. W. K. Henderson I am at present engaged 
upon an investigation of the histamine content of the toxic balloon transudate from 
strangulated intestinal loops. Extracts obtained by the method elaborated by 
Gaddum for the estimation of blood histamine have a powerful excitor effect upon 
virgin guinea-pig uterus and upon guinea-pig ileum, a powerful depressor effect upon 
the blood-pressure of the atropinized cat and upon rat uterus. Pharmacological 
estimations indeed suggest that histamine is present in the late toxic transudate in 
concentrations of from 1:10,000 to 1: 20,000. This enormous concentration is 
hardly credible unless one remembers that proteolytic organisms are present in huge 
quantities in the bowel-wall, with a pabulum rich in histidine-containing protein— 
that conditions are admirably suited, in fact, for large scale production of histamine 
and for its passage into the peritoneal cavity. 

The suspected presence of histamine in the peritoneal transudate in large 
concentrations suggests the need for the elaboration of vaso-pressor measures to 
combat the depressor effect which it must exercise when absorbed. We know so 
little of the recently-discovered and still unreliable histaminase that it deserves no 
more than mention here. 

Summary.—From the experimental work which I have detailed these facts 
emerge :— 

(1) There is evidence that release of a long-continued venous congestion of the 
bowel has a depressor effect, and that resection of cyanosed, though apparently 
viable, bowel, should be performed more frequently than at present. 

(2) Strangulation of very short loops causes death from perforation and peritonitis. 
Their treatment is resection, together with the treatment of peritonitis. 

(3) Blood-transfusion should be an invariable feature of the treatment of long- 
loop and even of medium-loop strangulations. 

(4) The important feature of the true toxemia of strangulation of the intestine 
is the absorption of toxic peritoneal transudate. The removal by suction of any 
peritoneal transudate should be an ‘essential feature in operation for that condition. 
Further advances in the treatment of strangulation will probably be directed on the 
one hand toward identification of the specific toxins present in the individual case, 
and their neutralization by serological methods, on the other hand towards methods 
of maintaining the blood-pressure in the face of the depressor diffusible constituent 
of the peritoneal transudate from the affected loop. 
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Dr. David Slome: The experimental observations presented in this paper form 
part of an investigation, undertaken in association with Mr. G. C. Knight, into some 
of the factors significant in the production of the circulatory collapse associated with 
intestinal strangulation, and the cause of the post-operative mortality following 
relief of strangulation of a segment of the intestine.? 


THE FLUID Loss FACTOR 


(a) Strangulation of long loops.—In his extensive inquiries Holt has advanced 
the view that in such long-loop strangulation there is no evidence of any toxsemic 
process and death is due to the withholding of a large volume of blood from the 
circulation by the loop. A loss of blood and plasma from the circulation normally 
tends to restoration by physiologic processes, but Blalock has shown that if the 
fluid loss amounts to at least 4% of the body-weight, death will result. Continuous 
blood-pressure records were taken of the effect of strangulation of the entire small 
intestine in the cat. A steady decline of blood-pressure occurred, leading to death 
within a few hours. At the end of each experiment the fluid loss was determined 
by comparing the weight of the engorged strangulated segment with that of an 
equivalent length of normal intestine and adding the weight of the free fluid in the 
peritoneal cavity which was carefully swabbed out with wool swabs of a known 
weight. The local fluid loss was in no case adequate to account for death even in 
such long loops. 

By cross-circulation it was possible to supply the intestine of one animal with 
blood from a second animal. Strangulation still produced circulatory collapse in 
the first animal, despite the absence of fluid loss, which was sustained by the second 
animal. 

Mr. Aird has shown that in venous strangulation in the cat fluid loss is sufficient 
to cause death if half or more of the small intestine is involved. He used the rubber 
bag technique of Foster and Hausler which, we found, gave an over-estimate of the 
fluid loss, because firstly, the mere friction of the foreign surface of the bag with 
the intestinal wall excited an increased outpouring of fluid, and secondly, this method 
does not allow of the reabsorption which normally takes place from the peritoneal 
surface. 

A fluid loss of 4% of the body-weight, or 45% of the blood volume in man would 
represent approximately 2% litres of fluid. Consideration of this volume of fluid, 
together with the contained intestine and its gaseous content, will give some estimate 
of the least size that a strangulated external hernia must attain before the fluid loss 
can be regarded as adequate to cause death. Clinically, therefore, apart from 
superior mesenteric thrombosis, and possibly an internal strangulation of a very 
long loop of intestine, cases in which the fluid loss might be expected to be the sole 
factor determining death must be very rare. 

We find, therefore, that although the local fluid loss is a factor of importance 
and must be taken into consideration in treatment, it cannot, except in the very 
rarest cases, be regarded as the sole agent in the production of the collapse of 
intestinal strangulation. 

(b) Strangulation of loops of mediwm length.—Two procedures were adopted to 
form strangulations of greater and lesser severity. The first, by individual ligature 
of veins in the mesentery, produced a non-viable loop at twenty-four hours. The 
second, prepared by mild compression of a loop of gut by a rubber band, produced 
an obviously viable loop at twenty-four hours. The survival time in the two series 
was definitely related to the severity of the strangalation. There was no constant 


1 Detailed accounts of the experiments mentioned and the slides shown are published in the Brit. 
Journ. Surg., April, 1986. 
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relationship between the amount of the fluid loss and the time of survival, and the 
fluid loss was in no case adequate to account for death. 

We confirmed the observations of McIver that, whereas the survival time after 
simple or closed loop obstruction differs significantly according to whether the 
obstruction is high or low in the intestine, the survival time of strangulation of 
medium length loops is independent of the position of the loop. 


Toxic FACTOR 


(1) Peritoneal fluid.—(a) Non-viable loop : To confirm the toxicity of the peritoneal 
fluid in the later stages of strangulation of the non-viable type, and observe the 
result of its absorption from the peritoneal cavity, a 17 cm. “ non-viable” loop was 
prepared and enclosed in a rubber bag. After sixteen hours the fluid contained in 
the bag together with the loop was placed inside the peritoneal cavity of a normal 
animal. The abdominal walls of the two animals were sutured together and 
continuous blood-pressure records taken from each: The normal animal died in 
three and a half hours. This would seem to show that the toxin appearing in the 
peritoneal fluid in cases of the non-viable type can by itself, without any fluid loss, 
produce collapse and death in a normal animal. 

Intravenous injection into normal animals of peritoneal fluid from cases of 
non-viable strangulations always depressed the blood-pressure, provided a sufficient 
time had elapsed since the onset of strangulation. A permanent lowering of the 
blood-pressure was produced—a significant fact in view of its relation to the clinical 
picture of intestinal strangulation. 

(b) Viable loop: A similar series of experiments using peritoneal fluid from 
viable loops showed that there is no evidence of a toxic substance in such fluid at 
twenty-four hours. The appearance of the toxic substance in the peritoneal fluid, 
therefore, is governed by the severity of the strangulation ; in severe strangulation 
the toxin may be present after an hour—in mild strangulation the toxin is not present 
at twenty-four hours. This may explain the difference in survival periods of the 
two groups. 

(2) Mesenteric venous blood.—The mesenteric venous blood in all cases, from both 
viable and non-viable loops, at twenty-four hours contains a depressor substance. 
The presence of this depressor substance could be demonstrated one hour after the 
onset of a mass strangulation, and it was found to dialyse through a semipermeable 
membrane. It was noted that this toxin sometimes appeared to have a marked 
effect on the heart on intravenous injection. 

In view of the fact that Donomae and Feldberg, in examining the portal blood 
of normal animals, had met with depressor effects in 3 out of 15 of their series, it 
was necessary to establish that the depressor substance observed in our cases arose 
as a direct result of strangulation. Blood was collected from the portal vein by 
a cannula inserted through the splenic vein before and after the production of 
strangulation in the same animal. , Intravenous injection of these samples into a 
normal animal showed that, whereas portal blood before strangulation was pressor, 
one hour after strangulation it was markedly depressor. It would appear, therefore, 
that within an hour of strangulation, and as a direct result of strangulation, a toxic 
depressor substance is demonstrable in the venous blood draining the strangulated 
loop. 

Site of formation of toxin.—The rapid appearance of this depressor substance 
seems to be against a bacterial origin and serves to differentiate it from the bacterial 
toxins which may appear later, following invasion of the devitalized gut-wall by 
anaerobic bacteria. We attempted to determine whether the depressor substance 
is produced by the tissues of the gut-wall by some abnormal process as the direct 
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result of strangulation or is merely a substance already existing in the lumen which 
is absorbed under the new conditions. The small intestine was irrigated with 4 or 5 
litres of warm water until the washings were quite clear. Normal saline was 
introduced into the lumen and left for an hour. The saline was then removed and 
replaced by an equal volume of fresh saline and the intestine strangulated. After 
one hour’s strangulation this second sample of saline was collected and a sample of 
blood also removed from the mesenteric veins. Two samples of saline wash of the 
lumen were thus obtained, the first from normal resting intestine, the second from 
the same intestine during strangulation. Each sample was filtered and centrifuged, 
and tested by intravenous injection in the normal animal. It was found that saline 
wash of normal resting intestine had no toxic effect, whereas the washings of the 
gut lumen during strangulation were definitely depressor. Mesenteric venous blood 


‘after strangulation for one hour was also depressor. These results appear to support 


the view that the depressor substance arises in the wall of the strangulated intestine 
and passes from there both into the lumen and into the venous blood. Since it does 
not appear in the washed lumen before strangulation, and since the rapidity of its 
formation in high concentration renders a bacterial origin unlikely, it seems probable 
that the toxic product arises from the tissues of the intestinal wall asa result of the 
changes consequent upon strangulation. Such an origin for the depressor substance 
is within the bounds of physiologic possibilities. It is known that extracts of the 
wall of the intestinal tract contain depressor substances, including histamine and 
acetylcholine. According to Euler and Gaddum, the muscle of the intestine is the 
source of a depressor substance, which gives depressor reactions very similar to those 
obtained in our preliminary experiments. Lim, Ling, and Liu prepared from intestinal 
mucosa an extract the depressor effects of which bear an even more close resemblance. 
We are engaged in attempting to identify more clearly the depressor substance or 
substances responsible for the effects obtained in our experiments. 

In every case in which strangulation was produced experimentally by venous 
ligature, leaving the mesenteric lymphatics patent; the large lymphatic channel in 
the mesenteric root and the thoracic duct contained darkly-coloured blood-stained 
fluid at post-mortem examination. To study the changes occurring in the outflow 
from the thoracic duct after strangulation the chyle was collected by cannulation of 
the exterior jugular vein after ligature of all the veins at the root of the neck close 
to the point of entrance of the thoracic duct. Strangulation of the entire small 
intestine by ligature of the superior mesenteric vein was followed by an increase in 
the rate of flow and after an interval of thirty minutes by a change of colour from 
the normal pearly white to red. Approximately an hour after strangulation the 
thoracic duct fluid can be shown to be depressor in its effect. When experimental 
strangulation is produced and the mesenteric lymphatics are left patent, absorption 
of depressor substance can occur directly into the thoracic duct, and thence into the 
circulation. When, however, the lymphatics are occluded, as in our method of 
producing viable loops, and as occurs commonly in clinical cases, we were not able 
to demonstrate depressor substance in the thoracic duct fluid, unless it was also 
present in the peritoneal fluid. In this case absorption appears to be secondary 
from the peritoneum. 

Relief of strangulation.—Relief of the venous obstruction, allowing the return 
of blood to the circulation, instead of improving the animal's condition, causes a 
further fall in blood-pressure. This result, which is difficult of explanation on the 
basis of the fiuid-loss theory, is readily interpretable in relation to the presence of 
depressor substance dammed up in the vessels and lymphatics of the strangulated 
loop. On division of the strangulating ligature in cases of the viable type these 
depressor substances are set free into the circulation. Examination of the blood 
leaving the strangulated loop after relief of the strangulation showed that it continues 
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to give a depressor reaction for thirty minutes or more following such relief. 
Whereas the thoracic duct fluid was non-toxic before the relief of a viable 
strangulation, it contained a depressor substance immediately after relief. 

Excretion of toxin.—Bauer showed that a blood-pressure-reducing principle 
capable of dialysis was present insmall amounts in normal urine. He suggested that 
it corresponded possibly with the depressor substance, not yet chemically defined, 
which Euler and Gaddum extracted from various tissues, including especially the 
smooth muscle of the intestinal wall. The similarity of these characteristics to 
those already noted in our experiments on intestinal strangulation, attracted our 
attention, and we investigated the possibility that under conditions of venous 
strangulation of the intestine an increased amount of this depressor substance might 
be released into the circulation and give rise to an increased concentration in the 
urine. We obtained a depressor effect following injection of urine from a cat after 
strangulation of the entire small intestine. This effect was not present before 
strangulation. The depressor substance present was found to be readily dialysable. 

In five human cases of intestinal strangulation the urine was examined to 
determine whether the excretion of a depressor substance was demonstrable. A 
marked depressor effect was elicited on injection of a few c.c. of a dialysate of the 
urine, both before and after operative relief of the strangulation. This effect, which 
has so far been observed in all five cases examined, had disappeared by the seventh 
day after operation, and is apparently directly related to the occurrence of the 
strangulation. Its presence suggests the occurrence of a depressor substance in 
human cases, similar to that which we find in our experimental animals. 


Mr. G. C. Knight: The experiments described by Dr. Slome show that 
within one hour of the onset of strangulation a substance capable of lowering the 
blood-pressure appears in the venous blood of the strangulated loop and in the 
peritoneal fluid. It may also be recognized in the thoracic duct within from thirty 
to seventy minutes of the onset of strangulation. The rapidity of its appearance, 
in our view, definitely precludes a bacterial origin. It appears to correspond rather 
to a mixture of those substances which may be extracted by physiological means 
from the tissues of the gut-wall. While it is not denied that bacterial action on the 
devitalized tissues of the gut-wall may contribute to the toxemia in the latter stages, 
when viability is impaired, it is to this depressor substance that we attribute the 
early collapse which characterizes intestinal strangulation and differentiates it from 
simple obstruction. In our experiments we have confirmed the fact that death 
takes place in the presence of almost normal blood chlorides, as observed by 
numerous other workers. Fluid loss has also been shown to play no more than an 
accessory role in the production of circulatory collapse. In this connexion it must 
be pointed out that previous workers, in dealing with the question of fluid loss, did 
not take into account the lymphatic absorption which so readily occurs if strangula- 
tion is produced by venous ligature alone. 

In a study of the survival time it has been shown that severity is the determining 
factor. Although in our experiments there is a rough correspondence between the 
length of the loop and the survival time, we do not think it justifiable to segregate 
cases of strangulation into three sharply-defined groups, classified according to the 
length of gut affected, with a different pathogenic factor in each case. Admittedly 
in the longer loops fluid loss becomes more important, but in such loops there will 
also be a greater area for toxic production. Given a combination of length and 
severity the shortest survival time is seen, but in loops of equal length severity is 
the determining factor, which accords with clinical experience. 

The demonstration, in the urine of human cases of strangulation, of a substance 
which corresponds in its reactions to that demonstrated in experimental animals 
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gives rise to interesting considerations. What part, if any, does renal function play 
in determining the outcome of a case of strangulation? Is the beneficial effect 
sometimes obtained from the treatment by saline therapy and infusion, which is not 
directed specifically to the cause, due to the diuretic effect produced? Finally, 
what is the significance of the release into the circulation of the depressor substance 
damned up in the veins and lymphatics of the strangulated segment? On release 
of the strangulation in a mild case when the patient’s general condition is good, the 
depressor substance may be well tolerated, but it is possible that with the toxic 
patient, in poor condition, the sudden release of a large dose of the substance, which 
permanently depresses the blood-pressure may determine a fatal outcome. Admittedly 
the present view is that the smallest operation consistent with the pathological 
condition of the gut gives the lowest mortality, but should we consider the viability 
of the patient rather than the viability of the gut, and carry out resection in toxic 
cases? We have approached this problem from the experimental point, by prepar- 
ing viable loops of equal severity. At twenty-four hours, resection was performed 
in one case and relief in the other. Those animals in which resection had been 
performed were alive and well from five to seven days later when they were killed, 
whereas, following relief, death frequently occurred at approximately the ninety-sixth 
hour after initial strangulation. This investigation is being continued. 

The frequent occurrence in the human of circulatory embarrassment following 
relief of strangulation is well recognized clinically, and is one of the most important 
problems which demand investigation in relation to this subject. We have not been 
able to find any information in the statistical surveys which truly illustrates the 
relative value of resection and relief in comparable cases of equal severity. A series 
drawn up on these lines would be most instructive. 


Mr. R. L. Holt said that he would limit his remarks to an attempt to 
correlate the apparent divergence in some of the views expressed by the previous 
speakers. The cause of death in acute intestinal strangulation varied according to 
the length of gut affected. When very long loops of intestine were strangulated, 
death resulted from circulatory failure, brought about chiefly by the withdrawal of 
a large volume of blood from active circulation, by the loop of intestine. In the 
case of shorter loops the important factor in causing death was the absorption, by 
way of the peritoneal cavity, of the fluid exuding from the loop—which became 
very toxic about twenty hours after the onset of acute strangulation. Death in 
cases of strangulation of very short loops was always preceded by perforation of the 
loop and peritonitis. In practice the strangulation of long loops of gut was not 
common but it was occasionally brought about by bands or adhesions. Apart from 
the acute onset of abdominal pain and vomiting, the clinical picture was essentially 
one of shock. The withholding of a large volume of blood from active circulation 
was the most important factor in these cases. He thought, however, that the 
state of shock was augmented by the absorption from the peritoneal cavity of a 
histamine-like substance which was present very early on in the exudate from the 
strangulated gut. He agreed with Mr. Aird that there were two quite different toxic 
substances produced by strangulated intestine. One was a histamine-like substance 
present from the earliest stages in the exudate from the loop. This substance was 
probably produced by tissue changes resulting from anoxemia. A similar substance 
could be obtained from strangulation of other viscera, e.g. omentum. This sub- 
stance was very different from the second toxic substance, which appeared in the 
fluid exuding from loops of intestine about twenty hours after the onset of acute 
strangulation. The appearance of this substance was heralded by changes in the 
character of the exudate from the loop. From being a reddish or strawberry- 
coloured fluid, akin to blood-plasma, it became a dark—-almost black—fluid with a 
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foul characteristic odour. Bacteria were necessary to the production of this toxin 
which was produced by the lysis of protein in the bowel wall. This substance was 
very toxic on absorption and differed in this respect from the other toxin which was 
present in the early exudate from strangulated loops. 

It was necessary to consider these toxic factors in their proper perspective. 
Fortunately in practice, intestinal strangulation occurred most commonly in external 
herniw. In such cases the toxic factor was of relatively little importance, since the 
length of gut strangulated was short, the amount of toxin produced not very large, 
and absorption from a hernial sac much slower than absorption from the peritoneal 
cavity. Under such conditions the body was able to deal with the small amount of 
toxins absorbed. The cause of death in strangulation of very short loops was 
usually due to peritonitis following perforation of the loop. It should always be 
borne in mind that strangulation was accompanied by an acute obstruction of the 
intestine proximal to it. This factor was not important in the strangulation of long 
loops of intestine with their short survival time; it became progressively important 
in strangulation of shorter loops, with their longer survival time. 

Several points in the treatment of acute intestinal strangulation were worth 
emphasizing. Shock was often a marked feature and should always receive adequate 
treatment before any surgery was undertaken. There was no reliable test of viability 
of strangulated gut. If there was any doubt the gut should be regarded as non- 
viable and under no circumstances returned to the abdomen. If the condition of 
the patient was poor it was not advisable to perform a primary resection and 
anastomosis. It was safer to bring out the loop of gut on to the abdominal wall 
and carry out a Paul’s operation either at the time or, if necessary, on the 
following day. 





wearwihwemtis & 


Sections! Proceedings of the Royal Socvty of Medicune V°l, XXIX 


page 67 


Section of Surgerp 
SUB-SECTION OF PROCTOLOGY 
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[March 11, 1936] 


Sacro-coccygeal Chordoma: W. B. GABRIEL, M.S. 


The patient, a man, aged 49, was admitted into St. Mark’s Hospital in April 1935, 
complaining of a lump at the base of the spine, of two years’ duration, associated 
with local pain. Examination revealed a cystic lobulated tumour 3 in. in diameter, 
situated in the middle line in the sacro-coccygeal region. On rectal examination a 
globular mass the size of a large plum was felt projecting forwards from the anterior 
aspect of the coccyx and bulging into the rectum, but the mucous membrane was 
movable over it. A further deep extension of the growth was noted in the right 
buttock and right sacro-iliac region. 

Operation, April 4, 1935.--A curved incision was made over the sacro-coccygeal 
tumour. A lobulated tumour was dissected out and was separated from the lower 
part of the sacrum, the bone here being soft and invaded by the growth. On its 
anterior aspect the rectum was separated by blunt dissection, and finally the tumour, 
together with the coccyx, was removed. The extension of the growth into the right 
buttock being irremovable, the wound was closed by primary suture with deep 
tension sutures tied over a piece of gauze. The wound healed by primary union. 

Pathological report.—Dr. Cuthbert Dukes reported as follows: “ The specimen 
consisted of an oval tumour, 34 in. in its long axis and 2 in. in its transverse, 
removed from the sacral region. The tumour felt hard. The outer surface was 
lobulated and a few small cysts about a quarter of an inch in diameter could be 
felt on the surface. Dissection showed the coccyx to be embedded in the tumour, 
half of which lay in front and half behind the bone. The cut surface of the tumour 
showed the growth to consist chiefly of glairy whitish material enclosed in cysts, 
into some of which hemorrhage had taken place. Some of the smaller cysts also 
contained dark brown fluid (fig. 1.) 

Microscopic structure.—The main part of the tumour consists of syncytial cell 
masses containing vacuoles filled with mucin, but there is great variation in the 
histology of different regions. In some places there is little to be seen except large 
deposits of mucinous material into which hemorrhage has occurred. In other 
regions the growth is more cellular being composed of large vacuolated celis—some 
multinucleated—and syncytial masses. The histology is typical of a chordoma. 

Subsequent progress.—The patient’s condition remained satisfactory until 
September 1935, when the mass in the right buttock was noted to be increasing in 
size. On October 10, 1935, this was treated by interstitial radium needling; 13 
platinum-covered needles (total 30 mgm.) were inserted deeply round the periphery 
of the mass for ten days. A small superficial radium ulcer developed and healed 
after a short time. 

Present state-—The mass in the right buttock is smaller and flatter, but on rectal 
examination there appears to be some forward extension of the growth high up from 
the front of the sacrum. The patient’s general condition is good and there is no 
evidence of distant metastases. 
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Fic. 1.—Sicro-coccygeal chordoma. The coccyx is seen in the centre of the tumour. 


Commentary.—In every respect, particularly in regard to age, sex, and symptom- 
atology, this case appears to be a classical example of a sacro-coccygeal chordoma, 
of which condition a complete account has recently been published by Mabrey.? 


Specimen: Polyposis of the Rectum and Pelvic Colon (St. Mark's 
Hospital Museum, 5483).—W. B. GABRIEL, M.S. 


The specimen measured 25 in. in length and consisted of the excised rectum and 
pelvic colon. The whole surface of the mucous membrane was covered with nodular 
tumours, most of them about } in. in diameter and attached by a thin stalk. The 
tumours were more numerous and slightly larger in the pelvic colon than in the 
rectum. There was no definite ulceration and all the tumours felt soft (fig. 2.) 

Microscopical structure—Sections have been cut from the only tumour which 
from its gross characters was suggestive of malignancy, but these sections show it 
to be an adenoma not exhibiting any sign of malignant change. 

The patient, Mrs. C: D., aged 37, was seen first in July 1935. She gave a 
history of rectal bleeding and diarrhoea, of six years’ duration, which had become 
much worse during the preceding few months. Sigmoidoscopic examination revealed 
multiple polypi of all shapes and sizes, with much free blood-stained fluid coming 
down from above. On account of the recent increase in the symptoms, a radical 
operation was decided upon. 

The necessity for this was made more urgent by the information that the patient's 
sister was also subject to polyposis, for which a resection of the pelvic colon had been 
carried out in 1933. Recurrence of symptoms had taken place and a further 


1 Mabrey, Roy E., Amer. Journ. of Cancer, 1935, 25, 501. 
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" Fig. 2. Fia. 3. 


Fic, 2.—Polyposis of the rectum and pelvic colon removed by perineo-abdominal excision. 
Fic. 8.—Polyposis of the rectum and pelvic colon with a double carcinoma of the rectum (indicated 
by arrows). 
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laparotomy had revealed a large mass near the site of the previous resection, with 
metastases scattered on the peritoneum. This sister has recently died. 

Operatig# The rectum and pelvic colon were removed by perineo-abdominal 
excision in’One stage on August 27,1935, At the operation the uterus was observed 
to be slightly enlarged (? pregnancy). The patient made an uninterrupted recovery 
and was discharged on the 34th post-opérative day. 

Subsequent history.—On January 14, 1936, the patient was delivered of a 
macerated eight-months’ foetus, of which the colon was examined and the mucous 
membrane reported to be smooth and free from polypi. The patient is now in good 
health ; the colostomy is satisfactory and she has no bleeding or diarrhoea. The 
operation selected in this case has undoubtedly removed the most dangerous 2 ft. 
of her large intestine (rectum + pelvic colon), and if at any future time a recurrence 
of symptoms should be noted it will be possible to excise a further length of the 
large intestine, say from the iliac colostomy to the middle of the transverse colon. 


Specimen: Polyposis of the Rectum and Pelvic Colon with a Double 
Carcinoma of the Rectum (St. Mark’s Hospital Museum, 5501).—W. B. 
GABRIEL, M.S. 

The specimen measured 22 in. The whole surface of the rectum and pelvic 
colon was covered with large numbers of pedunculated and sessile adenomata, most 
of them measuring about + in. in diameter. In the region of the rectum they were 
present to the extent of about 10 to the square inch, but were not quite so numerous 
in the pelvic colon. In the lower third of the rectum two larger ulcerating tumours 
were also present, one being 14 in. in diameter, the other } in. in diameter. From 
their gross characters both of these ulcers appeared to be malignant growths at an 
early stage of development. Tissue was removed from each ulcer for section and 
13 lymphatic glands were dissected from the peri-rectal tissues (fig. 3). 

Both the ulcerating growths in the lower third of the rectum were adeno- 
carcinoma. The larger was grade 3 and had spread into the peri-rectal tissues, the 
smaller was grade 2 and was localized to the rectal wall. The lymphatic glands 
were all free from metastases (B case). 

History.—The patient, Mrs. M. W., was aged 46. Digital and sigmoidoscopic 
examination of the rectum gave a diagnosis of polyposis with super-added carcinoma 
of the rectum. A radical operation was performed on September 5, 1935. Lapar- 
otomy revealed no upward abdominal extension of the growth, and perineo-abdominal 
excision of the rectum and pelvic colon was carried out in one stage; towards the 
end of the abdominal stage unusual hemorrhage was observed from a vein on the 
front of the sacrum and this was finally controlled by a gauze pack, which was 
removed later from the perineal wound. On the seventh post-operative day a slight 
pulmonary embolism took place, with pain in the left, side of the chest and friction 
at the left base. On the following day the patient had a typical massive pulmonary 
embolism and died in a few minutes. The autopsy proved that death was caused 
by a large embolus in the pulmonary artery. 


Sarcoma of the Buttock treated with Radon Seeds.—J. P. LockHart- 
MuMMERY, F.R.C.S. 

The patient, a woman, aged about 45, came to me in January 1934. She had 
had a small tumour in the left buttock for seven and a half years, and this had 
begun to grow larger within the last few months. The local doctor excised the 
tumour, and the microscopical report by Dr. Cuthbert Dukes was as follows: “ The 
tumour is a spindle-celled sarcoma. Very few mitotic figures were seen, but the 
tumour is not encapsulated and is actively infiltrating surrounding structures. 
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Several nerve! fibres were found embedded in the tumour, probably included 
residues.” 

On January 15, 1934, I inserted 62 1°8 millicurie radon seeds into the whole 
buttock area around the tumour. There was a good deal of reaction, and a certain 
amount of permanent damage to the muscle resulted, but the patient is free from 
recurrence two years later. She is not able to walk far and there is a certain 
amount of disability due to the damage done by the radon. 


Recurrence after Local Excision of Adenoma of the Rectum.—J. P. 
LOCKHART-MUMMERY, F.R.C.S. 


The patient, a man, aged 38, first came to hospital in December 1933, with an 
adenoma in the rectum. This was removed locally and on microscopic examina- 
tion proved to be innocent. It recurred during the following year, was again 
removed locally, and on examination was found to be undergoing malignant change. 
The patient was kept under observation during the following year, and fifteen 
months later there was a distinct hard area to be felt in the situation of the original 
tumour. There was occult blood in the stools, and it was decided to remove the 
rectum. 

Perineal excision with permanent colostomy was performed in October 1935. 
The specimen showed no growth on the mucous membrane and no ulceration. A 
hard mass could be felt in the peri-rectal tissues above the scar. Sections through 
this area showed malignant disease in the connective tissues outside the bowel. 
Several glands showed metastases. 


Five Cases of Extensive Papillomata of Rectum and Pelvic Colon.+— 
LIONEL E. C. NORBURY, F.R.C.S. 

(1) J. A., male, aged 65. Irregular action of bowels twelve months. 

Rectal examination.—Large fungating growth extending almost completely round 
the lower third of rectum. Tumour horse-shoe in shape—no definite ulceration, the 
central depressed area being occupied by mucous membrane with soft shaggy 
granulation. T'reatment.—Perineal excision in two stages. Microscopy.—‘ Villous 
papilloma : no definite evidence of malignancy.” 

(2) C. D., male, aged 70. History of passing large quantities of mucous per 
rectum for eighteen months. 

Rectal examination.—Large fungating growth, 3 in. in diameter, extending two- 
thirds round lower half of rectum. Tvreatment.—Perineal excision in two stages. 
Microscopy.—‘ Villous papilloma; no evidence of malignant change.”’ 

(3) Mrs. S., aged (?) 65. Diffuse villous papilloma, treated by perineal excision 
of rectum in two stages. Microscopy.—'’ No evidence of malignancy.”’ 

(4) Specimen removed from girl, aged 18, by ‘‘ Conservative resection of rectum.” 
Microscopy.—* Villous papilloma; no evidence of malignancy.” Persistent faecal 
fistula resulted, necessitating subsequent colostomy and perineal excision of rectum. 

(5) Mrs. A., aged (?) 65. History of frequent loose motions with passage of 
slime of five or six weeks’ duration. Sigmoidoscopy.—Negative to the full length of 
the instrument. Mucus seen to be coming from higher up bowel. Barium enema 
and X-ray examination showed a marked filling defect in the pelvic colon. 
Treatment.—Abdominal exploration by long left iliac oblique incision. Extensive 
growth felt through wall of pelyic colon. Extensive matting of large and small 
bowel by old adhesions. It was found impossible to investigate the state of other 


1 Illustrated at*the*meeting by the specimens removed 
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abdominal organs, owing to density of adhesions. Pelvic colon found greatly 
distended after freeing adhesions. Resection of 7 in. of bowel by Paul’s method. 

Pathological report.—Huge fungating villous type of tumour, extending over 
almost the whole of the mucosal surface of the excised segment (see figure). One 
inch free margin of bowel at either end. No ulceration. Microscopy.—“ Villous 
papilloma ; no evidence of carcinoma.” 





Villous papilloma of colon. 


The points of special interest which strike one in examining a series of such 
cases are :— 

(1) The length of history and the extent of the growth without any malignant 
transformation. 

(2) The apparent evidence of ulceration, as detected by the examining finger, 
suggesting malignancy and infiltration, but in reality due to folding of some of the 
villous processes. 
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Specimen illustrating Misplaced Epithelium (possibly:Pancreas) within 
the Rectum.—CuTHBERT DuKEs, M.D. 

The specimen is from a case of cancer of the rectum in which a small nodule was 
found embedded in the mucous membrane and submucosa about 5 in. below the 
growth. Microscopic examination showed this to be composed of clumps of 
epithelium bearing a close resemblance to normal pancreas or to salivary gland 
tissue. This was attributed to a metaplasia of the intestinal epithelium due to 
irritation. 

A few similar cases have been previously reported :— 

(1) Taylor A. L. “ The epithelial heterotopias of the alimentary tract.” Journ. 
of Path. and Bact., 1927, 30, 415. 

(2) Branch C. D. and Gross R. E. “ Aberrant pancreatic tissue in the gastro- 
intestinal tract: a report on six cases.’ Arch. of Surg., 1935, 31, 200. 

(3) Nicholson, G. W. ‘‘ Heteromorphosis (metaplasia) of the alimentary tract.’’ 
Journ. of Path. and Bact., 1923, 26, 399. 

(4) Dukes, C., and Edwards, H. C. “Congenital diverticula of the intestine, 
with report of a case exhibiting heterotopia.” Brit. Journ. of Surg., 1929, 27, 7. 


June—Surc.3 * 
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Historical Notes on Cancer from the MSS. of 
Louis Westenra Sambon 


By ALEXANDER Happow, M.B. 


Note: Through the kindness of Sir Samuel Scott, Bt., the writer had the privilege of 
examining certain of the MSS. of the late Dr. Sambon. The present paper is a short 
compilation from this source of historical notes on cancer. 


I.—CANCER IN ANTIQUITY 


The most ancient records of cancer date from the paleopathological evidences of 
its existence in dinosaurs of the Mesozoic and in prehistoric man and his animals of 
the cave and chase. These prove the wide geographical and zoological distribution 
of malignant disease in the remote past. Much later the highly civilized Egyptian 
suffered from the scourge, four thousand years before the Christian era. Other 
proofs of antiquity are derived from the treasure of the Pyramids, from the records 
of ancient India, from Etruscan tombs, from Peruvian mummies, and from the 
cuneiform tablets of the library of Nineveh. 


Fic. 1.—Hwemangioma on caudal vertebre of Apatosawrus, (From R. L. Moodie.) 


Evidence of osseous tumours is found as early as the Mesozoic, but as in the 
case of rickets, of syphilis, and of other diseases which may leave their lasting 
impress on bone, there is often some diagnostic uncertainty as to the true nature of 
the condition. One of the oldest known tumours seems to be that of a sauropodous 
dinosaur (Apatesaurus) whose bones were collected by Dr. 8. W. Williston in the 
Comanchean beds of Wyoming. The tumour was situated between two of the 
caudal vertebre, and these had fractured during life and subsequently healed with 
excess of callus (fig. 1). Moodie’ examined the lesion and reported : “ Closer study 


1 Roy L. Moodie, “ The Antiquity of Disease,” Chicago Univ. Press, 1923, 
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of the specimen revealed the startling fact that the tail lesion of this ancient 
dinosaur was a bone tumour, a hemangioma, the oldest bone tumour so far known. 
The lesion has the appearance of a spongy growth surrounding the intervertebral 
articular surfaces, and involving the spinous processes of the two caudal vertebra.”’ 


Another interesting Mesozoic tumour, described by Moodie, is an osteoma on the’ 


dorsal vertebra of a Cretaceous Mosasaur (Platecarpus) of Kansas. The mosasaurs 
were large swimming lizards, the predecessors of the African and Asiatic monitors, 
and the tumorous dinosaur was a huge herbivorous land reptile. A sawed section 
through the osteoma and vertebra showed, in a very interesting manner, how the 
tumour mass grew out of the vertebra. 

In 1774 Professor E. J. C. Esper, of Erlangen, described an overgrowth on the 
lower half of the femur of a cave-bear (Ursus spele#us) which he considered to be an 
osteosarcoma, although later students looked upon it as evidence of callus formation 
surrounding a badly infected fracture. Be this as it may, it is certain that in 1835 
P. C. Schmerling described other neoplasms from Pleistocene mammals found in the 
caverns of the province of Liége, and his findings were confirmed and extended by 
Virchow. 


Egyptian Evidences 


Tumours are mentioned in records of Egyptian medicine, as in the Papyrus 
Ebers (1500 B.c.) and in the Edwin Smith Papyrus, the oldest known work on 
surgery. These were copied from older manuscripts with omissions, errors and 
glosses, often difficult to translate, at times incomprehensible, always necessarily 
vague ; yet we find in them disease names, descriptions of symptoms and methods 
of treatment, which indicate clearly enough true malignant neoplasms. In one 
instance, at least, there is a reference to an ulcerous disease of the womb.” 

In the Edwin Smith surgical papyrus we find “ Instructions concerning tumours 
of the breast,’”’ and read : 


“If you examine a man presenting prominent swellings on his breast, and you find that 
they have spread over his breast, if you place your hand upon his breast-tumours and you 
find them to be cool, there being no fever at all therein when your hand feels him; they have 
no granulations, contain no fluid, nor give rise to liquid discharges, yet they feel protuberant 
to your touch, you should say concerning him: ‘ This is a case of protuberant tumours I have 
to contend with’ but, the ancient Egyptian surgeon tersely says, ‘there is no treatment ’.” 


Finally he explains that 
* bulging tumours on the breast mean the existence of swellings on the breast, large, 
spreading and hard; palpating them is like pressing a ball of wrappings; or they may be 
compared to the unripe hemat-fruit, which is hard and cool to the touch like the swellings 
on the breast.” 


Thus, tumours of the breast were clearly differentiated from the pyogenic mastitis 
and mammary abscess discussed in a preceding part of the papyrus. 

In their excellent book on Egyptian Mummies (1924) Elliot Smith and Warren 
Dawson mention a large osteosarcoma of the femur (fig. 2), and two cases of 
sarcoma of the head of the humerus, found in the cemetery of the Gizeh Pyramids 
(Vth Dynasty). They also produce evidence of malignant disease occurring in 
more recent (Byzantine) times. Thus, in one case, perforation of the bones at the 
base of the skull suggested a nasopharyngeal tumour, while in another, involvement 
of the sacrum presupposed cancer of the rectum. In Lortet and Gaillard’s magnifi- 
cent treatise on The Mummified Fauna of Ancient Egypt (1903) Professor Poncet 


2 See B. Ebbell, ‘‘Die Aegyptischen Krankheitsnamen,” Zeitschr. fiir Aegyptische Sprache und 
Altertumskunde, 63 Bd., 1 Hft., 73. Leipzig, 1927. He gives an instance taken from the Ebers Papyrus 
(95, 16-17). 
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Fic. 2.—Osteosarcoma of the thigh-bone (Vth Dynasty). 
(By permission of Messrs. Allen & Unwin, Ltd., from “ Ugyptian Mummies,” 1924, 
by Elliot Smith and W arren Dawson. } 


describes a periosteal sarcoma of the right radius and cubitus in the mummy of a 
tame baboon (Papio anubis). He says: 

“ Judging from the appearance of the bone-tissue and of the medullary cavity at the seat 
of fracture, this prehistoric tumour seems to extend right through the subjacent bone, and 
one can assert that the lesion is neither of inflammatory nor of infective nature, but is an 
ossifying periosteal sarcoma.” 


Greek and Roman References 

Greek and Roman physicians were well acquainted with the different types of 
malignant disease peculiar to each organ. A Hippocratic writer, speaking of occult 
(non-ulcerated) cancers, said: “It is better to omit treatment altogether ; for, if 
treated, the patients soon die, whereas, if let alone, they may last a long time.” 
He believed that under certain conditions menstrual discharge retained in the 
uterus is carried to the mammae, where it forms tumours which do not suppurate, 
but grow progressively larger into hidden cancer. Non-medical writers often 
referred to the deadly nature of the disease, and Ovid’s “ Utque malum late solet 
immedicabile cancer serpens”’ is well known. Demosthenes, the greatest of Greek 
orators, in his invective against Aristogiton, a vile sycophant opprobriously nicknamed 

‘the dog,’ ’ make an interesting reference to cancer : 

“The defendant’s case is incurable. Therefore, as surgeons when they see a cancer, or 
an ulcer, or anything likewise incurable, burn it out, or cut it off entirely, so should you 
exterminate this monster.” 


Herodotus (Thalia, III, 133) tells us that 


“ Atossa, daughter of Cyrus, and wife of Darius, had a tumour on her breast which, after 
a time, ulcerated and spread considerably. So long as it was small, from false modesty, she 





1018 Proceedings of the Royal Society of Medicine 22 


concealed it and told no one about it, but when it became troublesome she sent for 
Democedes and showed it to him.’’* 


Galen (De tumoribus praeternat. Cap. II) says: 

“When black bile is in the flesh, should it be acrid, it corrodes the skin round, and 
piercing it, forms an ulcer; but when the bile is less acrid, it causes the growth of a cancer 
without ulceration. Cancerous tumours are found in all parts of the body, but particularly 
in the breasts of women, after the cessation of menstruation, which, so long as it is regular, 
preserves good health. Further, all tumours that are contrary to Nature, like this, arise 
from a superfluity of black bile, as stated in the treatise On Natural Functions, where it 
was shown that this humor arises in the liver at the time of sanguification, in the same way 
as lees are formed in wine.” 


There are similar observations in the writings of Paul of Aegina. 

Celsus, the Roman encyclopedist, refers to the disease in his treatise On Medicine. 

“Carcinoma,” he says (De Med., V, 28, 2) “‘ occurs chiefly in the uppermost parts, about 
the face, nostrils, ears, lips, and the breasts of women, but it arises also in the liver and in 
the spleen.” 

Elsewhere he describes cancer of the uterus and of the penis, and says that 
“it generally commences by that blemish which the Greeks call cacoethes (? keratosis). It 
then develops into a carcinoma without ulceration, but finally ulcerates and becomes a 
fungating mass.” 

Again, Leonides of Alexandria (c. A.D. 200), one of the greatest surgeons of 
antiquity, remarked on the significance of nipple retraction as a diagnostic sign in 
cancer of the breast. 





Fia, 3.—Marble ex-voto from Cyprus. 


Among the many ancient votive offerings or donaria which Sambon had the 
opportunity of examining were several indicating tumours of the fema'e breast. A 
striking example (fig. 3) is a marble ex-voto from Cyprus. This may well represent 
a fungating carcinoma though it might possibly be held to stand for any of the rarer 


§ Democedes, 525 B.C., was born at Crotona, a town of Magna Grecia, Italy, famous for its medical 
school. He became court-physician to Polycrates of Samos, and after the death of the latter, was 
taken to Persia, where he cured Darius of a dislocation of the ankle-joint. 

4 In the Cesnola Collection of Cypriote Antiquities in the Metropolitan Museum of New York. 
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breast ulcerations such as those due to actinomycosis, tuberculosis, or syphilis. 
Another ex-voto of special interest (fig. 4) is a terra-cotta bust representing an 
elderly woman with double goitre. This was purchased in Rome from a dealer in 
antiques, and its source was thought to be in Veii. The advanced age of the patient, 
the shape and size of the growths—rounded and large as oranges—their apparent 
fixity, together with the expression of pain on the face, so well rendered by 
contracted muscles, closed eyes and slightly opened mouth, suggest malignant 
disease of the thyroid rather than simple adenomatous goitre. Sambon held that a 
study of ancient votive offerings and the other archeological relics of medical 
interest found in Italy, Greece, Asia Minor, Egypt, and South and Central America, 
would reveal far more interesting and dependable pathological data of antiquity 
than could be gathered from the written records. 


4,—Terra-cotta ex-voto from Veii. 


One of the malignant tumours earliest reported from human remains of antiquity 
was obtained by Sambon in 1893 from an Etruscan tomb in the ancient city of 
Tarquinii. At that time he was preparing, on behalf of the Italian Government, a 
historical exhibition to be held in Rome in connexion with the XIth International 
Congress of Medicine, and had gone to Corneto Tarquinia to choose suitable 
exhibits from the collection of its Civic Museum. Here he was given the skeleton 
of a large periosteal sarcoma of the lower end of the femur, recovered from a 
tomb in the Tarquinian necropolis. This Etruscan tumour was examined by 
Virchow and by other eminent surgeons and pathologists who visited the exhibition. 
“Unfortunately,”’ Sambon notes, “ its bony mesh, apt to crumble to dust, was much 
damaged by frequent handling.” 

Sir Mare Armand Ruffer® described a pelvic tumour from the catacombs of 
Kom el Shougafa, in Alexandria, and probably dating from the middle of the third 
century A.D. The overgrowth affected particularly the ischium and the lower part 
of the ilium on the right side. The ilium was greatly thickened throughout and the 


° “Studies in Paleopathology. Note on a tumour of the pelvis.” Journ. Path. and Bact., 1914. 
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body of the ischium enormously expanded, the enlargement encroaching upon the 
obturator foramen. The tumour had started in the cancellous tissue, and its growth 
had caused a very marked expansion of the bone, deformation of the obturator 
foramen, and encroachment upon the acetabulum. There were numerous grooves 
on the surface suggesting that the tumour was highly vascular. Ruffer considered 
this to be an osteosarcoma. 


Evidence from Peruvian Remains 


Dr. Ales Hrdlicéka made a fine collection of bone specimens from skeletons 
found in prehistoric sepulchres along the Peruvian coast. The exact date of burial 
is unknown, but it was, of course, certainly anterior to the Spanish Conquest. 
These relics are in the San Diego Museum and. illustrate many phases of ancient 
pathology and surgery. They include several examples of osteosarcoma and other 
tumours. One of these is a cranial tumour. The cranium presented a spongy 
mass covering almost three-fourths of the vault. The interstices during life had 
been occupied by malignant cells, and Moodie, who later examined the specimen, 
recognized the formation as an example of that hyperostosis associated with 
meningeal tumours to which attention has been drawn by Harvey Cushing.’ With 
further regard to the ancient American aborigines, Dr. Moodie mentioned two other 
bone specimens from this souree—one a skull in the collection of Yale University 
and the other a humerus from an ancient grave in Utha—both showing vestiges of 
malignant disease. 

All these cases—discovered in Europe, Africa, and the Americas—evidence the 
existence and wide distribution of cancer in man and animals in remote antiquity. 


II.— ETYMOLOGY 


The term “Crab” (karkinos) was applied to malignant tumours by the ancient 
Greeks, adopted by the Romans (Latin Cancer = crab), and is still used as such in 
the modern scientific literature of the world. 

According to Galen, the name “ cancer” was given to the overgrowth because: 
‘as a crab is furnished with claws on both sides of its body, so, in this disease, the veins 
which extend from the tumour represent with it a figure much like that of a crab.” 


Paul of Aegina says: 

“The veins are distended, and spread around like the feet of the animal called crab, 
whence the disease has derived its appellation. However, some say that it is so called 
because it adheres with such obstinacy to the part it seizes that, like the crab, it cannot be 
separated from it without great difficulty.” (Paulus Aegineta, IV, xxvi.) 


This last contention is supported by the fact that the crustacean’s name was 
even then applied to compasses, dividers, calipers, and grasping tools, all of which 
were prompted originally by the crab’s powerful chele. Such “ karkinoi”’ and other 
mathematical instruments, exactly like those of the present day, have been found in 
the excavations of Pompeii, or are known from sculpturings on ancient sepulchral 
monuments and from Roman fresco paintings. 

These interpretations have been readily and unhesitatingly accepted, but 
Sambon suggested an alternative explanation in the frequent parasitic association 
between crabs and the tumour-like Sacculina (figs. 5 and 6). Sacculina carcini is & 
common cirriped parasite of crabs. In its earliest stage it is an active, free- 
swimming larva very much like the ‘ Naupliw” of other cirriped crustacea, but, on 


® No. 158 de Chvina, Peru, further described by G. G. MacCurdy, Amer. Journ. of Physical 
Anthropology, vi, 218. 
* Brain, 1922, xiv, No. 2. 
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reaching the Cypris stage, it attaches itself to the body of a young crab, and casts 
off every part of its economy save a small bundle of all-important cells. These 
penetrate the body of the host and come to rest on the underside of the latter's 
intestine, just beneath the stomach. Here, surrounded by a new cuticle, they shape 
themselves into the “ sacculina interna,” and like a germinating bean-seedling, 
proceed to throw out delicately branching suckers which, root-like, extend through 


Fic. 6.—Sacculina carcini attached under the abdomen of a common shore-crab. 


Fic. 6.—Tumour-like Sacculina protruding from ventral surface of crab’s 
abdomen. Its root-like processes which permeate the body of the host are 
omitted from the left side. (After Delage.) 


every portion of the crab’s anatomy to absorb nourishment. Growing in size, the 
parasite presses upon the underlying walls of the host’s abdomen, causing them to 
atrophy, so that when the crab moults, a hole is left in this region corresponding in 
size to the body of the parasite. Through this opening the tumour-like body finally 
protrudes and becomes the mature “ sacculina externa,” free to deliver the active 


young into the open waters. | 
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According to Sambon it would be surprising if the ancient Greeks, who 
consumed crabs largely as a luxurious article of food—keeping them in darkness, 
within earthen vivaria, until fattened and soft-shelled through exuviation—who 
painted them on their exquisitely wrought pottery, carved them in stone as a 
zodaical sign, and engraved them on coins and gems as heraldic ensigns or symbols, 
had failed to notice that strange, large, fleshy, tumour-like parasite so frequently 
seen hanging from the underside of the crab’s abdomen. Galen wrote his 
description in the second century A.D., and Paul four centuries later, when, possibly, 
the real meaning of the ancient crab-simile had been forgotten. It is certainly an 
interesting and ingenious supposition that the likeness between the crab parasite, 
with its deep-rooted suckers, and a permeating neoplasm should suggest the name of 
the parasitized crustacean for the tumorous disease of men. 

Incidentally, in the course of his etymological researches in this field, Sambon 
applied his knowledge as archeologist to the study of the portrayal of the crab in 
Greek numismatics. Among the many types and. symbols on Greek coins are 
various animals delineated with consummate skill and scrupulous exactness. Among 
the latter are frequently crabs—either marine or fresh-water forms—such as 
swimming crabs (Purtunidae) with paddle-like hindmost legs, and the well-known 
riverine crab Potamon edule (formerly called Telphusa fluviatilis) of Southern 
Europe, with all legs sharp-pointed (fig. 7). The crab is the main type of the 


Fia. 7. 


coins of Agrigentum—a great Sicilian town famous for its fishing industries and 
its vast piscina—but it is found also on other coins, as on those of Himera, Cumae, 
and the Islands of Caria. The great coin-engravers of antiquity copied from life, 
and their crabs were so faithfully portrayed that specific determination is, as a rule, 
more or less easy (fig. 8). 

IIT.—-TREATMENT 


One of the earliest references to the treatment of cancer is described in Ebbell’s 
paper on disease names.® It was taken from the Ebers Papyrus (1500 B.c.) and 
referred to an ulcerous disease of the womb which Ebbell considered to be cancer 
utert. Vaginal douches were prescribed in its treatment, and among the drugs 
mentioned were pig’s bile and lime made from oyster shells. Incidentally, lime was 


8 Ebbell, B. ‘Die Aegyptischen Krankheitsnamen,”’ Zeitschr. fiir Aegyptische Sprache und 
Altertumskunde, 68 Bd., 1 Hft., 73, 1927. 
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a well-known escharotic in ancient medicine ; Celsus prescribed it for the treatment 
of cancer of the penis and suggested “ pulvis ex contrita testa” for carcinomatous 
ulcers.” 

One of the Hippocratic writers burnt out a carcinoma of the neck. Yet, speaking 
of occult cancers he said: “ It is better to omit treatment altogether ; for, if treated, 
the patients soon die, whereas, if left alone, they may live a long time.” 


Fic. 8. 


Celsus described the general result of every known method of treating cancer. 

“Some use caustics, some burning irons, others remove the growth with the scalpel ; no 
medicine ever availed anyone, but burning exasperates and the growth rapidly spreads and 
kills; after excision, even though a cicatrix be formed, it recurs, bringing with it the cause 
of death.” 


The operative procedure employed by Leonides of Alexandria (c. A.D. 200) in 
carcinoma of the breast was reported by Aetius. 


“Placing the patient in a recumbent position,” said Leonides, ‘I make an incision into 
the sound part of the breast, above the cancer, and immediately apply the cautery until an 
eschar be produced to stop the bleeding. Then I make another deeper incision and again 


® De Med., vi, 18, 8 and v, 28, 2. 
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sear the parts. Thus I proceed, cutting and burning alternately, in order to restrain the 
bleeding. So doing, there can be no danger of hemorrhage. When the amputation of the 
mamma is completed, again I sear the parts until they are quite dry. The first cauterizings 
are made for the purpose of arresting hemorrhage, but the rest with the intention of 
eradicating the disease.” 


From Celsus, Rufus, Heliodorus, Archigenes, Aetius, and Leonides we learn that 
torsion and ligation of the blood-spurting arteries were well-known surgical methods 
for controlling hemorrhage in the first century. When Leonides made use of the 
cautery instead of ligatures in the removal of a breast carcinoma, it was possibly in 
order to avoid operative re-implantation. This contingency was referred to by Galen 
when he wrote: 


“ When the breast tumour is cut out all around, there is danger of hemorrhage, which if 
restrained by ligatures, might occasion a recurrence of the disease in the adjoining parts, 
whereas, if cauteries be used to burn the roots of the vessels, no great danger is likely to 
result from their application so near to vital parts.” 


For the same reason Galen also advised against ligation of arteries in removing 
tumours from the groin and axilla and from the base of the neck. 

There can be no doubt whatever that the surgeons of antiquity performed the 
complete extirpation of the breast for mammary carcinoma by the heroic method 
of removing the pectoral muscles and dissecting the axillary glands. In one passage 
Celsus advised against removal of the pectoralis major. Extirpation of the enlarged 
axillary glands was carried out by the ancients not solely for cancer but also for 
tuberculosis. 

An ancient empirical measure in the treatment of cancer was the use of marine 
and fresh-water crabs. Pliny, Dioscorides, Archigenes, and Paul of Aegina all 
prescribed riverine crabs or their gastroliths, the so-called “ crab-eyes,’’?° calcined, 
powdered and mixed with honey or asses’ milk and sundry herbs. Most suggestive 
in view of the ancient doctrine of “ signatures ’’ was the placing of a live crab, with 
legs and claws firmly bound, over the ulcerated homonym tumour. During a visit 
to Iceland in 1924 Sambon learned that even there, not long before, a sea-crab was 
applied to the carcinomatous breast. He mentions an ancient Peruvian pottery 
showing a crab figured on the lower lip of a patient suffering probably from lip 
epithelioma. In the Ippiatrika bearing the name of Hippocrates, riverine crabs 
pounded and mixed with “ mother of vinegar’ were prescribed for the treatment of 
carcinomatous tumours in horses. 

During the middle ages a strange and repulsive remedy for cancer was the 
application of a live toad—our Palearctic toad Bufo vulgaris—firmly bound over 
the tumour and left in situ for twenty-four hours. The use of the toad may have 
been suggested by its wrinkled skin beset with cutaneous poison-glands or ‘“ warts” 
—an obvious “ signature ’’—or it may have been prompted by their acrid, latex-like 
secretion. 

In this connexion it is of interest that, early in the eighteenth century, in 4 
letter to the Bishop of ‘Carlisle, Dr. Pitfield (British Zoology, vol. iii, p. 338) 
referring to paragraphs in the newspapers with regard to the application of 
toads to a cancerous breast, mentioned the case of a woman of Hungerford who was 
so treated. 


“ With all the attention I am capable of,” said Dr. Pitfield, “I have attended the 
operation for eighteen or twenty days, and am surprised at the phenomenon. I am in no 
expectation of any great service from the application; the age, constitution, and thorough 
cancerous condition of the person, being unconquerable barriers to it. How an ailment of 
that kind, absolutely local, in an otherwise sound habit, and of ® likely age, might be relieved, 


10 Lapides cancrorum: the discoidal concretions of calcium carbcnate between the cellular and 
cuticular layers of the anterior cardiac wall in crabs and crayfish before ecdysis. 
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I cannot say. But as to the operation, thus much I can assert, that there is neither pain 
nor nauseousness in it. The animal is put into a linen bag all but its head, and that is held 
to the part. It has generally instantly Jaid hold of the foulest part of the sore, and sucked 
with greediness until it dropped off dead. Many people here expect no great good from 
the application of toads to cancers ; and where the disorder is not absolutely local, none is 
to be expected.” 


Again, while studying in the Trentino, Italy, in 1924, Sambon was assured by 
Dr. de Bellat that lizards (Lacerta agilis and L. muralis) were used by the peasantry 
even at the present day, minced and fed raw to cancer patients, as well as applied 
to their ulcerated tumours. The following year, in Holland, he was informed by 
Dr. Cornelius Bonne, then pathologist to the Cancer Institute in Amsterdam, that a 
local quack had been imprisoned shortly before and fined for having split open a 
live puppy dog and applied it to a breast carcinoma. Throughout the middle ages, 
puppies, kittens, chickens, and pigeons seem to have been thus slit and applied to 
diseased parts of the body in the treatment of various maladies. Speaking of cancer 
remedies, Ambroise Paré said: 


“T have also mitigated great pain by applying leeches to an unulcerated cancer, in that 
part where the torment was most vehcment, by disburdening the part of some portion of the 
malign humour; which same thing I have done by application of young whelps, or kittens, 
or pigeons, or chickens cut lengthwise, and applied at once to the ulcer, and changed now 
and again, as they lost heat ; and others applied for the natural warmth as an anodyne or 
mitigating medicine.” 


In regard to the treatment of-cancer the ancients seemed to have tried innumer- 
able drugs, mineral, vegetable and animal, and many kinds of physical and psychical 
agency, but without finding any of a specific nature. They claimed that ‘in the 
presence of a disease which constantly terminates in death, the physician’s duty 
consists in boldly trying everything.” 

The old belief that poison is the best thing wherewith to counteract poison led 
to the employment of toxic plants, such as the deadly nightshade (Atropa belladonna) 
and hemlock (Coniwm maculatum). 

The “ Strychnos”’ of Dioscorides, Herba Bella Donna of the Venetian ladies, who 
used it as a cosmetic to widen the pupils of their large intrepid eyes, was prescribed 
by Galen and Paul of Aegina in cancerous affections, and its employment for this 
purpose was revived in the seventeenth century. In the very first volume of the 
Philosophical Transactions issued in 1664, mention is made of a woman being cured 
of breast carcinoma by taking a teacupful of an infusion of the dried leaves every 
morning. Cullen reported several cases—lip, breast, face—as entirely cured by it, 
and the great Boerhaave wrote—‘ externe conducit in tumoribus resolvendis.” Its 
reputation was not due solely to its anodyne properties, but to a belief in its 
resolvent powers on cancer tissue and, indeed, its drying influence or astringency 
on open cancers may well explain the trust in its usefulness. 

The juice of Koneion (hemlock), the Athenian poison of which Socrates partook, 
Was long used as i remedy against cancer, in the belief that it exerted some 

‘alterative action.” In 1686, John Ray i in his Historia plantarum mentioned the 
powder of the root as efficacious in scirrhi of the liver and spleen. In 1760 
Dr. Storch, of Vienna, proclaimed that he had cured numerous cancer cases by 
means of succus conii. Storch’s premature and exaggerated announcement made 
everyone believe that, at last, a remedy had been discovered which would cure the 
terrible distemper. 


“Everybody,” said Dr. Fothergill, “ made the extract, and everybedy prescribed it; but 
finding that it would not perform the wonders ascribed to it, b ponetieners dismissed it at 
once as inert and useless.’ 
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“T did not see, nor hear,” said Dr. Donald Monro, “ of its having cured one true cancer, 
either occult or ulcerated. It sometimes alleviated the pain, and in some few cases it was 
imagined to have lessened the tumour a little, on first using; but this effect soon ceased, 
and the tumour continued to increase as before. In some few cases of ulcerated cancers it 
mended the discharge, and changed it from a thin ichorous state to a thicker consistence 
like to that which we cal] laudable pus; but, notwithstanding, the disorder increased, and at 
last terminated fatally.” 


Many other contradictory opinions might be quoted; thus, while Recamier and 
Bayle supported Storch’s claims, de Haen, Andre and Alibert repudiated the 
treatment as valueless, although, much later, hemlock continued to be used, mainly, 
however, as a local anodyne. 

Many of the metals—iron, copper, zinc, silver, gold, lead, antimony, mercury— 
were tried by the ancients in the treatment of cancer. In view of subsequent 
events, the references to lead are of greatest historical interest, and preparations of 
this element were particularly esteemed and highly recommended by Celsus, 
Dioscorides, Galen, Aetius and Paul of Aegina. 

The properties of lead, including its poisonous qualities, were well known to the 
ancients. Hippocrates, Pliny, Aretaeus, Aetius, Palladius, and others, described 
lead-colic and lead-palsy. It was employed locally as astringent, styptic and 
antiseptic in the treatment of bruises, burns, wounds, ulcers, rhagades, piles, 
condylomata, cancers and gangrene, and, as stated by Celsus, to fill the cavities of 
carious teeth prior to extirpation. At the same time, Pliny warned of the dangers 
of lead taken internally. 

In addition to its therapeutic use, lead was employed as a cosmetic. Martial 
spoke of epigrams “ more dazzling than a white leaded skin,’ and he admonished 
the Lady Maxima, who had but three teeth, black as pitch, to refrain from laughing— 


‘yea, dread it much as Fabula, with chalked face, fears the rain, or Sabella, painted with 
white lead, the sun!” 


Industrially, lead was early turned to good account. We find evidence of its use 
in endless ways: roofing, net-sinkers, sling-bullets, market-weights, tokens and coins, 
backing of glass mirrors, vases and cooking utensils, writing tablets and seals, 
children’s toys, coffins and statuettes of deities. The oldest known article of lead is 
believed to be a statuette (5700 B.c.) found in the temple of Osiris, at Abydos, and 
now preserved in the British Museum. The most useful application of lead was in 
the making of water-pipes (fistul#) from cast sheet-lead, bent round wooden rods 
and with the edges most skilfully soldered. Vitruvius in his De Architectwra con- 
demned their use for the water supply of Rome because of the risk of poisoning. 

As to the sources of the metal, Britain was at least one of these, exploited 
perhaps by the Phoenicians and certainly by the Romans. Pliny noted the ease 
with which lead-ore was found and won in Britain compared with Spain and Gaul. 
The ruins of Roman smelting furnaces are still to be seen in various places, as at 
Ebchester, in Durham, and ancient “lead pigs” (masse plumbi) have been found 
near mines and along our great Roman roads. Many of the water-pipes in ancient 
Rome were made of British lead. 

Paul of Aegina has left a description of its preparation for therapeutic purposes. 


“In a leaden mortar, and with a leaden pestle, having triturated Lemnian earth with 
oxycrate and honied water or with milk, so that it becomes black, or, in like manner, with 
rose-oil, or with the oil of unripe olives, or the juice of house-leek, or that of navel-wort, or 
of lettuce, flea-wort, or unripe grapes, anoint the diseased parts.” 


Oxycrate—a mixture of vinegar and water—produced an acetate of lead with the 
metal ground out of mortar and pestle, during the trituration of the earth. This 
method, described previously by Dioscorides, was mentioned also by Galen, who 
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declared it yielded a most excellent medicament: “ When applied to cancers, you 
will truly marvel at its potency.” 

In his treatise on the Diseases of Women, Hippocrates mentioned lead as one of 
the ingredients of a pessary employed to arrest uterine hemorrhage. Pliny wrote 
of lead shields worn over the loins to blunt sex desire, and related that the Emperor 
Nero never sang without wearing a leaden plate on his chest to maintain his voice. 

Sheet-lead was also employed as a dressing for ulcers. In the sixteenth century, 
Paré described and figured an instrument—a pessary (fig. 9)—of gold or silver 
“whereby the cancerous discharges may have free and safe passage forth,” and 
recommended the use of lead plates smeared with mercury, as previously employed 
by Guy de Chauliac in the fourteenth century and by Galen in the second. 

“This kind of remedy,” said Paré, “when prescribed by the most excellent physician 
Hollerius, who commanded me to apply it to Madame de Montigny—maid of honour to the 
Queen-mother—afilicted with breast cancer the size of a walnut, did not, in truth, thoroughly 
heal it, but kept it from further growth, wherefor, at length, growing weary of it, and having 
committed herself to a certain physician who boldly promised her speedy relief, she 
experienced, with the loss of her life, how dangerous it is to treat cancer after the manner 
of ordinary ulcers.” 


Fic. 9.—Pessary of gold or silver, used by Ambroise Paré in the treatment of uterine cancer. 


Paré used lead salts lavishly in all the fomentations, liniments, ointments, 
cataplasms, and plasters he prescribed against cancer, adding, like Dioscorides and 
Galen, various adjuncts, such as the juices of nightshade, plantain, henbane, 
houseleek, pomegranate and lettuce, the oil of roses and pounded riverine crabs. He 
held that ‘an approved remedy is far more valuable than one newly discovered "’ 
and added his famous aphorism “ Je le pansay, Dieu le guarit.”’ 

In the sixteenth century, the internal use of mineral substances, such as lead 
and mercury, was fearlessly advocated by Paracelsus, who held that “ Saturnus 
purgat febres.” Boerhaave, a century and a half later, while stating that sugar of 
lead had been recommended as a safe internal remedy for hemoptysis, uterine 
hemorrhages, gonorrhoea, leucorrh@a and other complaints, added that he had never 
dared to use it, because he had witnessed no striking success obtained by those who 
employed it, and believed it to be a treacherous and dangerous poison. 

In 1746, Thomas Goulard, surgeon to the Military Hospital of Montpellier, 
introduced subacetate of lead as a secret remedy for cancer and all kinds of 
exuberant granulations. Five years later he published a treatise on The Extract of 
Saturn in which he described his method of preparing his famous vegeto-mineral 
water and other lead preparations. 

“IT flatter myself,’ he wrote, “that the world is in some measure indebted to me for 
publishing this medicine, which, if concealed in my own breast, might have turned out much 
more to my private emolument.”’ 


With regard to cancer he explained that 
“it is no new system to apply the preparations of lead in ulcerated cancers; everyone 
knows how strongly they have been recommended. and this consideration alone seems to 
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indicate their use in occult ones, especially during their commencement. . . . I look upon 
this remedy, with respect to the majority of external complaints, and particularly for the 
treatment of scirrhous tumours, as I do the preparations of steel for the removing of 
obstructions and complaints of the bowels ; or those of mercury for the venereal diseases ; but 
with this difference, that the efficacy of the different preparations of lead is more to be 
depended upon than that of steel preparations for scirrhous tumours and obstructions, which 
as everyone knows, often baffle them. .. . If the application is continued, the cancerous 
tumour is observed to disperse, or at least it gives ease to the patient, which is no small 


point gained.” 


With regard to the internal use’of lead, Goulard said. 


“T am well aware that, in general, the internal use of lead is condemned ; but may it not 
be deprived of its noxious property by certain preparations and administered in small doses. 
Does not Mr. Van Swieten (an author of great repute in the present age) give internally 
the corrosive sublimate with great success ? 


In 1789, in his Materia Medica, Cullen remarked : 
“Hardly any practitioner will now thirik of employing any preparations of lead as 
internal medicines.” 


But they did, and in the opinion of the present compiler, the instances cited 
above should be looked on as in historical continuity with the application of lead in 
more recent days, a measure which, although accompanied and hedged around by 
practical difficulties of an almost insurmountable kind, still possesses some theoretical 
significance and validity in our present problem of the control of cell-division. 
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Review of the Observations which have Accumulated with regard 
to the Significance of Diphtheria Types in the Last Four Years 
(1931 - 1935). 


By K. E. Cooper, F. C. HAPPOLD, J. W. McLEop, and H. E. DE C. Woopcock 
(with the co-operation of J. 8. ANDERSON, W. M. Exuuiot, H. M. LEETE, J. C. 
SAUNDERS, and 8S. H. WARREN) 


ABSTRACT.—1. In a series of more than 6,000 cases of diphtheria gathered from many 
parts of the country and from Germany during the last five years, at least 95% of the 
strains have fallen within three principal types described in 1933 as Gravis, Intermediate, 
and Mitis. 

2. Of these the Gravis strains have been found to be associated with the highest case 
death-rate and the greatest incidence of paralysis. The Intermediate strains are more 
nearly related to Gravis than to Mitis in respect of their case death-rate, and at least equal 
to Gravis in tending to produce hemorrhagic phenomena. The “ Mitis’’ strains are the 
most likely of all to produce lesions extending to the larynx and lungs, but apart from such 
complications are rarely the cause of death. 

8. The suggested nomenclature for the types is further justified by observations on the 
incidence of diphtheria in the immunized and on diphtheria mortality in areas in which 
different types predominate. Also, it is justified though not so definitely by observations on 
animal pathogenicity. 

4, Typical Gravis strains are so constantly pathogenic to animals that virulence tests 
with such strains are superfluous. 

5. The stability of the types both in the animal and in the human body is marked 
although a number of observations are extant suggesting fluctuation of type in vitro. 

6. It seems most probable, although open to question, that the fluctuations of type 
observed in many areas over a period of years are due to the waxing and waning of 
virulence of a number of independent races, rather than to mutations from one to another. 

7. The discrepancy between the clinical severity of Gravis infections and their poor 
capacity to produce toxin in vitro has not yet received any adequate explanation. 

8. The nasal carrier is the most important factor in the spread of diphtheria. 

9. Clauberg’s suggestion that the variants from the three well-defined types which are 
met may best be explained by rough to smooth variation within the types, the rougher 
strains representing the more virulent forms in each type, receives a good deal of support 
from a wide survey of the accumulated observations. A considerable group of freely growing 
and rough-non-starch fermenting forms which are non-pathogenic would form an exception 
to this rule as these would be classified as rough “ Mitis.””. These may, however, eventually 
prove with further investigation to be diphtheroid strains distinct from ** Mitis.”’ 


REsuUME.—1. Dans une série de plus de 6,000 cas de diphtérie provenant de diverses 
parties de ce pays et de |’Allemagne pendant les cing ans passés, au moins 95% des souches 
du bacille appartiennent 4 l'un des trois groupes décrits en 1983 sous les noms de Gravis, 
Intermédiaire et Mitis. 

2. Les souches Gravis ont été associées’ A la plus haute mortalité, et au plus grand 
nombre de paralysies. Du point de vue de la mortalité les souches intermédiaires sont plus 
rapprochées du type grave, et sont au moins égales a celui-ci dans leur tendance a produire 
des phénoménes hémorragiques. Le type Mitis produit le plus grand nombre de lésions du 
larynx et des poumons, mais 4 part ceci ne cause que rarement la mort. 


Juty—Parn. 1 
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8. La nomenclature proposée pour ces types est justifide par des observations sur 
l’incidence de la diphtérie chez les individus immunisés, et sur la mortalité dans les régions 
oti les différents types prédominent. Elle est aussi justifide, quoique moins nettement, par 
des observations sur la pathogénéité des différentes souches pour les animaux. 

4. Les souches typiques Gravis sont si constamment virulentes pour les animaux qu'il 
est superflu de faire des épreuves de virulence. 

5. La stabilité des types, chez l’homme et chez les animaux est considérable, quoiqu’il 
existe des observations indiquant des changements de type in vitro. 

6. Il semble trés probable, quoique incertain, que les changements de type observés 
dans plusieurs régions dans le cours de quelques années sont dus 4 l’augmentation et 4 la 
diminution de virulence d’un nombre de races différentes plut6t qu’a des changements d'un 
type a un autre. 

7. Aucune explication n’a été trouvée jusqu’d présent de la contradiction entre la gravité 
clinique des infections par le type Gravis et sa faible production de toxine in vitro. 

8. Le porteur de bacilles dans Je nez est le facteur le plus important dans la transmission 
de la diphtérie. 

9. L’idée de Clauberg, que dans les déviations en dehors des trois types nettement définis 
il s’agit de variations rugueuses et lisses de ces types, les souches rugueuses étant les 
plus virulentes dans chaque type, est confirmée 4 un haut degré par une revue générale 
des observations accumulées. Un grand groupe de bacilles non-pathogénes, croissant 
abondamment, rugueux, et ne fermentant pas l’aiidon, formerait une exception 4 cette 
régle, puisqu’ils seraient classés comme Mitis rugueux. II est toutefois possible que des 
recherches ultérieures montreront qu’il forment un groupe diphtéroide différent du Mitis. 


ZUSAMMENFASSUNG.—1. Beobachtungen an iiber 6,000 Fiillen von Diphtherie, die aus 
zahlreichen Gebieten dieses Landes und aus Deutschland wiihrend der letzten 5 Jahren 
zusammengetragen wurden, zeigten, dass mindestens 95% der Stiimme einer der drei 
Hauptstimme angehérten, die im Jahre 1933 als Gravis, Intermedius und Mitis beschrieben 
wurden. 

2. Hierunter gingen, wie es sich zeigte, Infektionen mit Gravisstiimmen mit der hichsten 
Mortalitiit und der griéssten Erkrankungsziffer an Liihmungen einher. Hinsichtlich der 
Mortalitit stehen die Intermedius-Stiimme den Gravisstiimmen niher als den Mitis und sind 
in ihrer Neigung hemorrhagische Erscheinungen zu erzeugen den Gravisstiimmen zum 
mindesten gleichzustellen. Mitisstiimme fiihren am ehesten von allen zu Affektionen, die 
sich auf Larynx und Lungen ausbreiten, aber abgesehen von solchen Komplikationen fiihren 
Mitisinfektionen selten zum Tode. 

8. Die Berechtigung zur vorgeschlagenen Nomenklatur der verschiedenen Typen ergibt 
sich weiterhin aus Beobachtungen iiber die Hiiufigkeit der Diphtherie bei Immunisierten 
und iiber die Diphtheriemortalitit in Bezirken, in denen verschiedene Typen iiberwiegen, und 
ebenso, wenn auch in nicht so eindeutiger Weise, aus Beobachtungen iiber Tierpathogenitiit. 

4. Typische Gravisstiimme sind so regelmiissig fiir Tiere pathogen, dass Virulenzpriifungen 
mit solechen Stiimmen iiberfliissig sind. 

5. Die Stabilitiit der Typen sowohl beim Tier als auch beim Menschen ist betriichtlich, 
obwohl eine gewisse Anzahl von Beobachtungen vorliegt, die auf Variationen von Stiimmen 
in vitro hinweisen. 

6. Die im Laufe der Jahre in vielen Bezirken beobachteten Veriinderungen der Typen 
diirften héchstwahrscheinlich, wenn auch nicht sicher, eher durch Zu- und abnahme der 
Virulenz verschiedener von einander unabhiingiger Rassen als durch Mutation von einer 
Gruppe zu einer anderen hervorgerufen sein. 

7. Der Widerspruch zwischen der Schwere der Infektion, wie sie klinisch durch die 
Gravisstiimme hervorgerufen wird, und der geringen Fiihigkeit dieser Stiimme Toxine in 
vitro zu bilden ist noch nicht ausreichend erklirt. 

8. Der wichtigste Faktor fiir die Verbreitung der Diphtherie ist der Bazillentriiger mit 
infektiéisem Nasensekret. 

9. Die Vermutung Claubergs, dass die Abweichungen von den drei wohldefinierten Typen 
sich am besten als rauhe bis glatte Variationen innerhalb der Typen erkliiren liessen, wobei 
die rauhen Stiimme jeweilen die virulenteren in jeder Gruppe darstellen, wird durch eine ein 
ausgedehntes Beobachtungsmaterial umfassende Uebersicht weitgehend gestiitzt. Hine 
Reihe von iippig wachsenden, rauhen, Stiirke nicht vergiirenden, nichtpathogenen Formen 
wiirde, da sie als rauhe Mitis klassifiziert werden miissten, eine Ausnahme von dieser Regel 
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bilden, Indessen werden weitere Untersuchungen vielleicht zeigen, dass diese diphtheroide, 
von Mitis verschiedene Stiimme sind. 


TOWARDS the end of 1930 the medical staif of the Leeds Fever Hospital were 
impressed with the unusual severity of many of the cases of diphtheria which they 
were then admitting. These appeared, in their relative refractoriness to serum 
treatment, to resemble those which had been described a little earlier in Berlin and 
other parts of the Continent and had caused considerable consternation (Deicher 
and Agulnik, 1927; Minett, 1929; Feierabend and Schubert, 1929, and others). 

For a year or two before 1930 a series of observations in the bacteriological 
laboratory at Leeds, in which A. L. Taylor took a considerable part, had strongly 
suggested the existence of two or more well-defined cultural types amongst the 
diphtheria bacilli isolated from cultures made in the course of routine diagnostic 
work, The use of media containing tellurite, first introduced by Conradi and Troch 
(1912) and explored later by Smith (1914), had about this time received a much 
more extensive application by Clauberg (1929, 1931) to the diagnosis of diphtheria. 

In 1930 it was thought that a particularly good diagnostic medium might be 
obtained by incorporating a suitable concentration of potassium tellurite in media 
giving a particularly vigorous growth of diphtheria bacilli. Such media, it had been 
shown, could be prepared by using a low-temperature extract of meat, sterilized by 
filtration, as the basis for the preparation of heated blood (chocolate) agar. Full 
details of the preparation of this medium are given in an earlier publication 
(Anderson et al., 1931). It was found that in addition to its value for diagnostic 
work this medium threw into marked relief the differences in the bacteriological types 
which had already been suspected. 

A remarkable correlation between the clinical severity of the digease and the 
cultural type was determined in a short series of cases collected between November 
1930 and June 1931, and as a result the names Gravis and Mitis were suggested to 
designate the two types which together accounted for about 95% of the strains of 
C. diphtheriz recovered in this series (Anderson et al., 1931). There were, however, 
half a dozen strains in this series which did not correspond to either of these types 
and these were tentatively called intermediate forms. 

Further experience of Leeds diphtheria and particularly of diphtheria outside 
Leeds, made it clear that amongst the strains which were neither Gravis nor Mitis 
one large and homogeneous group of strains could be separated which was notable 
especially on account of its very fine growth on all media with a basis of peptone 
solution and meat extract. For this type the designation Intermediate was sug- 
gested. In addition to these three main types, which accounted for the great 
majority of cases of diphtheria in all areas, there was a minority of irregular or 
atypical strains which were most numerous where diphtheria was mild. Mair, at 
the meeting of the Pathological Society of Great Britain and Ireland in July 1932, 
drew particular attention to the constant ‘morphological character of the finely 
growing Intermediate strains. These present with great regularity 80% and upwards 
of barred forms. Robinson and Marshall (1934) further pointed out that although 
the hemolytic test did not always distinguish clearly between Gravis and Mitis forms, 
since a minority of the former resembled the latter in showing some hemolytic 
activity, yet it marked off the Intermediate very clearly—they were invariably non- 
hemolytic. 

Although these various forms have already been described by Anderson et al. 
(1931 and 1933), Robinson and Marshall (1934), Christison (1934), Murray (1935a), 
and others, it may be useful to summarize these characters which seem distinctive 
when the experience of various observers as well as our own, based on strains 
gathered from many localities, is taken into account. For facility of comparison 
these are presented in tabular form :— 





Morphology 
of growth 
on heated 
blood-agar 
(‘* chocolate ’’) 


Appearance on 
special tellurite 
** chocolate ’’- 
agar, 24 hours 


Appearance on 
“*chocolate’’- 
agar, 24 hours 


Growth in broth 
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TABLE I. 


Gravis Intermediate 


Suggests elongated and At least 80% 
irregular Hofmann. barred forms. 
Metachromatic gran- 
ules usually poorly 
developed 


often marked 


Variant (a): Largerough Fine flat 
colony, grey periphery 
and black centre, with 
radial grooving. 
Consistency of cold 
margarine. Variant (v): 
Smaller, smoother than 
above with consistency 
nearer to butter 


tre. 
intermediate 


mitis 


Rather flat growth with 
dull surface and tend- 
ency to spread as finer 
film at margin. May 
show growth of fine and 
of coarse colonies 


(a) Marked pellicle and 


greenish colour 


Terminal! clubbing 


colonies 
with fine central 
apilla, grey mar- 
eat black cen- 
Consistency 
be- 
tween gravis and 


Uniformly fine flat 
colonies with trace 


Fine granular tur- 


Mitis 
of Usually long. Metachro- 
matic granules often 
marked. 65-20%, barred 
forms 


Medium raised convex 
colonies with black 
centre and grey semi- 
translucent periphery. 
Consistency of warm 
butter. Black is the 
predominant shade in 
these cultures (grey in 
gravis cultures) 


Moderately raised and 
smooth translucent 
growth. May grow as 
tine and coarse colonies 


Diffuse even turbidity, 


Atypical 


“Starch 
fermenting 


Variable 


As above 


As mitis 


Non-suy 


with 
some 
granular 
deposit 


usually profuse and 
often with late soft 
pellicle 


bidity tending to 
sediment within 
48 hours, never 
profuse 


coarse granular deposit, 
broth remaining rela- 
tively clear. 

(b) Pellicle less marked, 
coarse granular deposit 
and general turbidity 


Not 


Initial acidity with slow 
observed 


reversion 


Initial acidity followed Very little change 
by rapid reversion to 
alkaline reaction 


Reaction in 
broth 


Hemolytic acti- Some strains Negative Usual 
vity 

Fermentation of + 4 
polysaccharides 


Constant + except in a few Usual Slight Irregulit 


patho- 
strains 


Animal 
genicity 


N.B.—Variant (a) is that originally described in Leeds, and is the most common form. Variant (b) 
is that which accounted for most of the deaths in Hull diphtheria in 1933. Forms between these 
extremes are met in most series. 


It should be noted at this stage that already in 1928, Parker, following up some 
work of Dudley’s, had pointed out that when tryptic digest media were used, frank 
cultural distinctions were manifested amongst strains which on media rich in serum 
appeared to be nearly identical. He differentiated (a) heavily growing smooth strains, 
(b) heavily growing rough strains, (c) finely growing strains. Unfortunately no tests 
of polysaccharide fermentation are recorded, and it is difficult to decide now whether 
the (b) strains corresponded to our Gravis type or were merely rough non-starch- 
fermenting strains which would fall into the group which in our classification are 
described as atypical. As the majority of these strains came from carriers, clinical 
correlation was not seriously attempted. The work of Hammerschmidt (1924 
a and b), however, bears more closely on our findings, as he suggested a differentiation 
of diphtheria strains into those which gave a granular growth in broth and were 
associated with faucial and purely toxic infections, and others producing diffuse 
turbidity in broth and associated especially with spreading diphtheria lesions tending 
to involve the trachea but not notable for their toxic effect. Hammerschmidt (1938) 
in a recent paper concludes that his cultural differentiations fall into line with ours. 

The first extensive series of clinical cases of diphtheria in which an attempt was 
made to correlate closely the cultural bacteriological type and the clinical characters 
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of the disease, was published by Anderson et al. (1933) in the beginning of 1933. 
The full details of these findings can be obtained in the original, but for the purpose 
of this paper they may be summarized briefly as follows :-— 

In a series of slightly more than 500 cases, Gravis infections which amounted to more 
than 70°/, showed a case death-rate of 18°/,, whereas no deaths were recorded in 100 cases 
of Mitis infection. The Intermediate cases were too scanty to allow of an accurate estimate 
of their severity but appeared to resemble most closely the Gravis infections. No atypical 
strains or mixed infections were observed. 

These findings were striking enough and it was thought probable that in them 
might lie the explanation of a number of phenomena in the history of diphtheria 
which were difficult of interpretation, as e.g. the wide variation in the case death- 
rate of diphtheria treated without serum recorded in different areas in the past such as 
that for the Paris hospitals in the period 1890-94 of 48% to 60% (M.R.C. Monograph, 
1923) and that given in Fibiger’s Copenhagen series in 1898 of 12%; the appearance 
of diphtheria of unwonted severity in such areas in recent years as Cork and Berlin 
which belied the general impression that under modern methods of treatment the 
disease was being gradually relegated to a position of minor importance as a cause of 
death ; and fastly the strange discrepancy between Hecksher’s (1925) claim that the 
administration of large intravenous doses of serum could reduce case death-rate 
below 2% in the disease, and Lichtenstein’s (1931) laborious analysis of serum 
treatment in Stockholm over the last thirty years which clearly showed that no 
improvement whatsoever could be demonstrated to have occurred from the 
substitution of very large serum doses for the relatively small ones employed in the 
earlier years of serum treatment. 

At the outset it was thought likely that the Gravis strains would be shown to 
produce a different type of toxin and that cases of infection with these streins would 
derive benefit from treatment with anti-sera appropriate to them. It was soon 
realized, however, that such strains were bad toxin formers under the conditions in 
which diphtheria toxin is usually obtained in the laboratory (Parish, Whatley, and 
O’Brien, 1932 a and b) and that the antitoxin prepared with toxin from Park William 8 
strain is effective in the protection of animals injected with Gravis strains. By 
contrast the Mitis strains proved to be tolerably good toxin producers. 

A real discrepancy was thus revealed between the clinical and laboratory 
findings in respect: to the relative severities of Gravis and Mitis infections. This 
discrepancy may obviously be explained in one of several ways. On the one hand, 
the observed correlation between the clinical severity of diphtheria and the type of 
the infecting bacillus may be misleading, because the series of cases examined has 
been inadequate to prove it or because the criteria of type differentiation are 
unreliable. On the other hand, the methods of determining pathogenicity of 
diphtheria bacilli by estimating toxin-producing powers and capacity to kill 
animals treated by standard antitoxin may be inadequate for the detection of real 
differences in the pathogenicity of these strains for men. 

It was clear, therefore, that investigation had to be extended in three directions : 
(a) the collection of many more observations on the correlation of bacillary type 
with clinical manifestations, especially outside Leeds, (b) closer examination of the 
animal pathogenicity of the various types, and (c) the determination of the question 
of type stability. 

It is the purpose of this paper to review the observations which have accumu- 
lated on these aspects of the subject during the last four years. 

Independent investigations of the clinical significance of diphtheria types in 
which the lines of differentiation described by Anderson et al. (1931, 1933) have 
been adopted wholly or in part, have been made in the last three or four years in a 
number of areas. The most extensive of these has been carried out by Robinson 
and Marshall (1934, 1935) in Manchester, but considerable series of observations 
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have been published by Menton et al. (1933, 1935) for Staffordshire, by Wright and 
Christison (1935) for Edinburgh, by Carter (1933) for Glasgow, by Murray (1935a) 
for Dundee, by Mair and Joe (1934) for London, by Christison (1934), Schiff and 
Werber (1935), Clauberg (1935), and by Gundel and Liebetruth (1935) for Germany. 
A valuable contribution to the subject has also been made by Dudley, May, and 
O’Flynn (1934) with regard to the significance of these types in diphtheria in an 
immunized population. In addition to these observations we have been able to 
extend our own investigations to Hull with the help of Leete and Morrison (1933), 
to Glasgow with the help of Elliot, to Newcastle and Durham with the help of 
Warren and Stuart, and to Cork with the help of Dr. Saunders, the Medical Officer 
of Health. We are specially indebted to Dr. Mair for supplying us with an extended 
series of unpublished observations relating to the London area. 


INCIDENCE OF TYPES OF C. DIPHTHERIA] AND CHARACTERS OF RELATED 
DIPHTHERIA IN VARIOUS AREAS 


Areas Visited by Diphtheria of Unusual Severity at the Time of or in the Years 
Immediately Preceding Observations Recorded 


CorK. This city recorded a diphtheria death-rate per 100,000 of population of 
over 70 in the years 1920, 1921, and 1930—one of the highest or absolutely the 
highest recorded in any area in the last twenty-five years. It is three times as high 
as the worst area in England and Wales in the years 1928 and 1929 and higher 
than any of the average annual rates recorded in England and Wales in the ten-year 
period 1881-1890, i.e. before the introduction of serum treatment (Forbes, 1932). 
Observations published by Parish, Whatley, and O’Brien (1932b) showed a marked 
prevalence of Gravis infection, but their series was a very limited one and although 
the incidence of diphtheria fell subsequently to a considerable extent, it was thought 
desirable to determine more exactly the type incidence. The fact that by 1933 a 
very large proportion of the child population of Cork had undergone prophylactic 
immunization may well have played an important part in the decline of this epidemic 
in the city, which is to-day the most completely immunized in Europe. 

Primary cultures on Léffler slopes made in the Cork fever hospitals were posted 
to Leeds and there plated out on “tellurite chocolate agar” and the type 
determined. 

Owing to the steady decline of diphtheria the series of cases accumulated rather 
slowly and was rather smaller than had been anticipated. The findings are 
summarized in Table II. It is clear that during 1934 and 1935 the only significant 


TABLE II.—Cork, 1934-5. 


% incidence of complications 





— 
Type Number Hemorrhagic Cardiac Paralytic % deaths 
Gravis... ave oe 74 1-4 21-6 17-6 17-6* 
Mitis eee ona in 3 = —~ om ? (1) 
Intermediate... me 3 . — — <_ aa 
Atypical ad oe 1 a — _ abe 


* The Gravis case death-rate would be 22-4%, if reckoned on the basis of cases in the non-immunized 
population. 


element in Cork diphtheria was a Gravis strain which corresponded closely in all its 
cultural characters and biochemical activities with that originally described in Leeds. 
In 1934 a series of these strains was tested for animal pathogenicity and they were 
found to kill both rabbit and guinea-pig more rapidly than any other group of strains 
which we have tested. This finding is interesting in view of the unusually high 
epidemic incidence of diphtheria in Cork some years previously and of the high case 
death-rate in the present series which is 22-4% for Gravis infections, if only the 





11 Section of Pathology 1035 


cases in the non-immunized population are considered. This figure corresponds 
closely to that recorded for serum-treated diphtheria in Paris in the year when the 
use of serum was first introduced. It would seem probable, therefore, that the 
recent epidemic in Cork corresponded in severity to that which was experienced in 
Paris in the first half of the last decade of last century, and which produced a case 
death-rate, immediately before the introduction of serum, of 50% to 60%. When 
the fact that no immunized child in Cork has died is considered in conjunction with 
this, there is a very clear indication of the value of the campaign of immunization 
which has been carried on there. 


Hutu. This city has been more severely attacked by diphtheria than any centre 
in Britain in recent years. 

As in the case of Cork, there is a record of a series of cases typed in 1982 by 
Parish, Whatley, and O’Brien (1932b) which shows a high incidence of Gravis 
infection at that time. Since then two series of cases have been typed by Leete, 
McLeod, and Morrison (1933); the first of these comprising a continuous series of 
over 300 cases was collected in the winter 1932-1933 and has been published. This 
showed a 59% incidence of Gravis infection with a higher case death-rate for that 
type of infection than in any other series so far recorded in Britain. A second 
smaller unpublished series collected in the autumn of 1933 showed a falling incidence 
of Gravis infection and a much lower death-rate. And a series of 100 cases typed by 
Leete in the autumn of 1935 (personal communication) shows that Hull diphtheria 
has now passed over to the Intermediate type. 

It is instructive to contrast these findings with the death-rates from diphtheria 
in Hull per 100,000 of population. 

Diphtheria mortality 
Year Gravis incidence per 100,000 


1931 60%, 


80 
1932-3 59%, 42 (1932) 
1933 43%, 28 
1935 22%, 10 


The figures for the two series investigated by Leete, McLeod, and Morrison are 
combined in Table III. 


TABLE III.—HUuLL, 1932-8. 
incidence of complications 


, aetna ~ 
Type Number Hemorrhagic Paralytic % deaths 
Gravis ees ac ite 222 0-9 13-5 16-7 
Intermediate ; ‘ Sos 141 10-7 . 
Mitis — me ive 87 5-4 2- 
Atypical ... : sind 14 a 
Mixed 3 - _ 


GERMANY. Through the kindness of Dr. K. W. Clauberg we were able to 
investigate in 1931 a small collection of strains from Berlin. This showed Gravis 
as the most numerous strain but not predominant over all the other forms as in Cork 
and Hull. No clinical details were obtained with regard to the cases with which 
these strains had been associated. Later, however, short series of cases in which 
infecting types of bacillus and clinical conditions were correlated, were published for 
Berlin by Christison (1934), by Schiff and Werber (1935), and by Clauberg (1935) 
and for some other districts by Gundel and Liebetruth in 1934 and 1935. These all 
show a preponderance of the Gravis type over all others. Hettche (1935) has 
published figures for the Kénigsberg area, but inasmuch as his method of typing is 
based on acid formation in media containing saccharose, it is not easy to determine 
whether his “ Normazide,” ‘ Hypazide,” and “ Mesazide,” correspond to Gravis, 
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Intermediate and Mitis, as he has maintained. The correlation of clinical conditions 
and infecting bacteriological type as determined by the observations of Christison, 
Schiff and Werber, Clauberg, Gundel and Liebetruth are presented in Table IV. 


TABLE IV.—GERMANY 1934-5. 
% incidence of 
Type i Number Paralysis Death 
Berlin: 
Gravis ... aes 
Intermediate ... 
Mitis ... 
Atypical 


Other areas: 
Gravis ... aa 
Intermediate ... 
Mitis re 
Mixed ... 
Atypical 


LEEDS. Observations on type incidence in Leeds commenced in November 1930. 
From then up till midsummer, 1932, every case which reached the Fever Hospital 
was typed. In the second half of 1932 full records were not kept, as at this time 
we were concentrating mainly on diphtheria outside Leeds. From the beginning of 
1933 till September 1935 a full record was kept of all cases which had a diagnostic 
swab taken before admission to the Fever Hospital. During this period, however, 
very few of the cases which were sent directly to hospital without bacteriological 
examination—the most frank clinical caser—were typed. This of course had the 
effect of eliminating from our series an unduly large proportion of the most severe 
cases, and accounts for the fact that the death-rate for all typed cases recorded in 
Leeds is actually lower than the case death-rate for diphtheria as a whole during 
the period 1931-5. 

By the autumn of 1935, however, there was no doubt that the diphtheria 
epidemic had much abated, and there was also an opportunity of gathering more 
extensive data about Mitis diphtheria in Leeds, since these strains had become more 
numerous again after four years. A second comprehensive series of examinations 
correlating bacterial types and clinical manifestations in which all cases were typed— 
including those admitted directly to the Fever Hospital without diagnostic swab— 
was made. This final series comprised about 200 cases. 

The figures for Leeds diphtheria are therefore presented as two tables, V and VI. 
In Table V the figures are combined for the first 1930-2 series and the late 1935 
series. These are the most reliable of the Leeds figures, as they include every case 
admitted to the Fever Hospital and estimated clinically by similar standards. 
They also have the advantage of combining data obtained at the outset of the 
epidemic, the period presumably of highest Gravis virulence, with those obtained 
during a period of decline of the Gravis infections and increase of Mitis infections. 


TABLE V.—LEEDS 1931, 1932 (JAN.-JUNE), 1935 (OcT.-DECc.). 


% incidence of complications 





7 ah, 
Type N ) Hemorrhagic Paralytic Laryngeal ¥% deaths 
Gravis oe oe oe 8-3 19-6 0:8 
Intermediate see we 1-9 18-0 0 
Mitis... on — ° 0 1-7 4-5 


It is doubtful whether the figure for case mortality in intermediate infections in 
this group is a true one, as the number of cases is too small. The true figure 1s 
probably rather higher. 
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TABLE VI.—LEEDS, 1930-5. 
2,765 typed cases of Clinical Diphtheria of which Fever Hospital Records are available. 


% incidence of complications 
oe 





Type Total cases Hemorrhagic Paralytic Laryngeal deaths 
Gravis one ine nee 2115 1-6 10-9 0-9 (1830) 6-8 
Intermediate ae ae 286 1-7 11-2 0-4 (263) 4-9 
Mitis jee > 8355 0-& 3-7 8-8 (340) 1-4 
Atypical ... me = 8 -= 
Mixed infections ... ven 1 - — _ — 


In Table VI an analysis of all cases typed in Leeds during the whole period and 
including the figures of Table V is presented. The death-rates are all presumably 
lower than the actual, and this has probably borne most definitely on the Gravis 
figure, as these cases were about 80% to 90% of all cases during the period when 
many of the severer cases were excluded from the figures. 


AREAS IN WHICH DIPHTHERIA OF MODERATE SEVERITY, AS JUDGED BY THE 
MORTALITY PER 100,000 oF POPULATION, HAS PREVAILED IN RECENT YEARS 


MANCHESTER. The figures for Manchester are particularly interesting, because 
a more comprehensive investigation of the significance of the bacteriological types 
has been made there than in any other area outside Leeds, and the investigation 
has been entirely independent of the Leeds group of workers. It is also of interest 
because during 1933 the Intermediate strains predominated and were then responsible 
for a higher case death-rate than has till now been observed with these strains in 
any other area. In 1934, however, the Gravis strain assumed the predominant role, 
and a better opportunity has therefore been afforded in Manchester than elsewhere 
for comparing these two types during a period in which both were playing a 
considerable part in the diphtheria of the area. 

Table VII presents the combined figures for 1933 and 1934, as published by 
Robinson and Marshall in two recent papers (1934, 1935). 


TABLE VII.—MANCHESTER, 1933-4. 
incidence of complications 





—, 
Type Number Hemorrhagic Paralytic Laryngeal deaths 
Gravis... eo aa 552 5-6 1§-2 3-6 14-9 
Intermediate... is 449 6-5 10-0 1-1 12-7 
Mitis re a +e 274 0 3-3 9-9 1-1 


It is observed that although in Robinson and Marshall's first series the 
Intermediates were responsible for the highest case mortality, they have fallen back 
to second place in the larger and inclusive series. The observations with regard to 
Mitis infections are entirely in accord with those made at Leeds. 


GLASGOW. ‘Two series of figures are available for this city. One of these was 
published by Carter (1933) and refers to examinations made in the city laboratories. 
510 strains were typed but clinical information was only available with regard to 
236 of these strains, which were obtained from cases of disease. It is not stated 
whether these formed a continuous series or were in any way selected, and full 
clinical details are not furnished. The second series was typed in Leeds and 
consists of a continuous series of cases from the Ruchill Fever Hospital. This series 
ran through 1932 and 1933, and included more than 400 cases. 

A weak point in the series was that no cultures were obtained from some of the 
cases which came in moribund. As there was a very marked predominance of 
Intermediate strains the probable result of the exclusion of these cases is to put the 
figure for Intermediate deaths rather lower than it should be. It is clear, however, 
that the figure is substantially true, as the total diphtheria death-rate in the hospital 
was below 5%. 
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Table VIII includes our own figures and those of Carter in cases in which he 


had fuller clinical details. 
TABLE VIII.—GLasGow, 1932-3. 


% incidence of complications 





Type Number Hemorrhagic  Paralytic ‘Laryngeal % deaths 
Gravis sii a soe -- — 7-1 
Intermediate dine i 1-4 1-0 2-1 
Mitis eee Ere oes 0-8 10-4 7-6 
Atypical ... oa 


The chief features of this table are the almost complete absence of Gravis 
infections, the marked predominance of Intermediate forms, and a greater severity of 
Mitis infection than has been recorded elsewhere. 

LONDON. Published figures for the London area are limited to a series contri- 
buted by Joe (1934) in a discussion on the subject at a meeting of the Society of the 
Medical Officers of Health. The typing in this series was carried out by Dr. Mair 
who has kindly put at our disposal a considerably larger series in which the 
incidence of death is correlated with the different types, but no further particulars 
are given. 

These results are presented in Table IX. 


TABLE IX.—LONDON, 1932-3. 
% incidence of complications 





Type Number Hemorrhagic Paralytic deaths 
Gravis ... ne bs vat 52 1-9 21-1 
Intermediate... ey sie 83 2-4 24-1 
Mitis ... ine bie +08 55 - 9-0 

LONDON, 1982-1935. 
(Including the above.) 
Type Number incidence of deaths 


Gravis eae rr 873 16-3 
Intermediate ... fe 877 13-5 
Mitis... — “ 127 3-1 
Mixed os ne 26 —- 


In this area the different types are more evenly represented than in most places. 
This may be due to the very mixed and more migratory population found in so large 
a city. The complete absence of atypical strains is presumably due to the fact that 
Dr. Mair (1934) has classified all strains growing freely and failing to ferment starch 
as Mitis. It is also notable that an unusually large number of mixed infections are 
recorded. 

DUNDEE. Murray (1935a) has published a small series of cases from Dundee 


and the adjacent areas. 
TABLE X.—DUNDEE, 1933-4. 
% incidence of complications 





Type Number Hemorrhagic Paralysis ¥% deaths 


Gravis ... peor wi ae cow 9 — — _ 
Intermediate aia vi oo 90 4-4 10-0 11-1 
Mitis ... $6 nee *P ine 59 1-7 6-8 3-4 


Here as in other areas of Scotland, Gravis strains play a negligible part and 
Intermediate are predominant. The latter appear to have been responsible for 4 
more severe type of diphtheria in this area than in Glasgow or Edinburgh, but 4s 
the series is a small one the figure for case death-rate may be accidentally 
unduly high. 


AREAS IN WHICH MILD DIPHTHERIA HAS PREVAILED IN RECENT YEARS 


EDINBURGH. ‘Two series of typed cases have been published in Edinburgh, the 
first by Wright and Rankin (1932) and the second by Wright and Christison (1938). 
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In the first series the authors were unable to classify their strains in the way 
described in this paper and it is therefore difficult to analyse their work in its 
bearing on the significance of those types. It was obvious, however, that Gravis 
strains were rare or absent and that the diphtheria was mild. 

Wright and Christison’s results are given in Table XI. 


raBLE XI.—EDINBURGH, 1932-5. 
incidence of complications 
— 


aanettie 
Type Number Hemorrhagic Paralytic Laryngeal % deaths 
Gravis ... 9 — 


Intermediate... sa 208 4-8 6-7 . 5-8 


Mitis ... es a 56 — —_ 

Atypical sen e 56* 3-6 _ 3. 7-1 

Mixed ; ed 5 — _— aie 
* Including 10 of Wright and Christison’s Group IV. 


It should be made clear that this is not the form in which the authors present 
their results. They consider that they are justified in describing six types. Of 
these, 1,2, and 3 correspond to our Mitis, Intermediate and Gravis. Type 4 resembles 
Gravis except in the absence of starch fermentation. Type 5 corresponds to Gravis 
but is avirulent for animals and Type 6 has the Gravis character, except starch 
fermentation, and is avirulent for animals. 

In Table XI type 5 strains have been carried to the Gravis column (8 mild cases), 
and types 4 and 6 have been classified as atypical. 

It seems to us that the only one of these three additional forms of the diphtheria 
bacillus for which the authors have made out a case as a separate type, on the 
evidence presented, is No. 4, since this form has been associated with severe and 
fatal cases of diphtheria and is well marked-off in its characters from other atypical 
forms. 

Through the kindness of Miss Christison we have been able to examine a number 
of primary cultures from such strains on tellurite chocolate medium, and we are in 
full agreement that the appearances of the colonies are undistinguishable from those 
of many Gravis strains. 

Apart from the occurrence of these unusual forms, the findings for Edinburgh 
resemble closely those for other parts of Scotland with Intermediate strains 
predominant and responsible for most of the diphtheria deaths. 


NEWCASTLE AND DURHAM. In this area we were able to collect a series of 
200 cases in the years 1933 and 1934. This series was less satisfactory than some 
of the others in the respect that it was in no sense a continuous series. The cases 
were gathered from a wide area and a variety of persons were responsible for 
assessing the clinical features, the details being obtained only with difficulty in some 
cases. 

The results are presented in Table XII. 


TABLE XII,—DURHAM AND NEWCASTLE, 1933-4. 
incidence of complications 
Type Number Hemorrhagic Paralysis , deaths 

Gravis i 

Intermediate 

Mitis 

Atypical 

Gravis strains were found in a minority of cases, and a number of them were 

atypical The only other noteworthy feature was the occurrence of two deaths 
due to atypical strains, i.e. strains showing rather rough colonies and frank pellicle 
in broth, but failing to ferment starch. There is some analogy here with Wright 
and Christison’s type 4 strains in an adjacent geographical area. 
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Newcastle had one of the lowest diphtheria death-rates in the country from 
1930-2 ; since then it has been slowly rising. 


STAFFORD AND WARRINGTON. These two areas are taken together because 
the results have been published by the same authors, although the conditions as 
regards diphtheria in the two areas have diverged widely. Staffordshire is, of all 
the areas in which extensive typing of strains has been carried out, that with the 
mildest form of diphtheria. Two series of results have been published by Menton 
and his collaborators (1933, 1935), and to the second there is appended a short 
series of cases from Warrington taken during a brisk diphtheria epidemic. 

The figures for these two series are combined as one and presented with the 
Warrington Series in Table XITI. 


TABLE XIII.—STAFFORD, 1932, 1933, 1934. 
Type Number %, incidence of deaths 


Gravis ... ae was 73 5- 
Intermediate... sah 118 4- 
Mitis ae se Aes 458 l- 
Atypical is am 164 1- 


WARRINGTON, 1934. 
Type Number % incidence of deaths 


Gravis ... iv Pere 61 6-6 
Intermediate a <— 7 —_ 


The chief features of the Stafford series are the predominance of Mitis strains 
which are more numerous than in any other recorded series, and the unusually large 
number of atypical strains. The last is probably explained in part by the fact that 
the authors drew their criteria more strictly in excluding strains as not corresponding 
to the three main types. It is also, however, an example of a general tendency seen 
in the other series, which is that atypical strains are most numerous where diphtheria 
is mild and non-epidemic. 


SUMMARY OF ALL THE SERIES IN WHICH THE CLINICAL CHARACTERS OF 
DIPHTHERIA AND THE BACTERIOLOGICAL TYPE ASSOCIATED HAVE BEEN 
DETERMINED 


This is presented in Table XIV, which includes all the above figures, with the 
exception of the complete series for Leeds. For Leeds only the most reliable figures 
are included, i.e. the series obtained during those periods in which all cases entering 
the Fever Hospital were typed. This course is adopted because these are the most 
reliable of the Leeds figures, and also to avoid overweighting all the other data 
with those obtained in Leeds. 


TABLE XIV.—CLINICAL SIGNIFICANCE OF DIPHTHERIA TYPES ON 6,794 CASES. 


Data gathered from Cork, Dundee, Edinburgh, Germany, Glasgow, Hull, London, Manchester, 
Newcastle, Stafford, and Warrington. 


% incidence of complications 





Type ‘Potal cases Hemorrhagic Paralytic Laryngeal % deaths 
Gravis ... one — 2313 8-5 (1456) 17-0 (1784) 2-% (1282) 
Intermediate ... “we 1998 8-7 (1447) 9-9 (1479) 1-3 (1231) 

Mitis.... aun on 1488 0-4 (814) 4-5 (848) 7-5 (689) 


These figures are sufficiently large and gathered from so many different areas 
that we may be justified in drawing some conclusions from them and also 0 
considering some indications which are suggested by them where conclusions are 
not permissible. 

In the first place, the suggestion made from the consideration of the first small 
series of cases typed in Leeds, that Gravis infection is much more formidable than 
Mitis infection, is fully borne out. It is also clear that the Gravis strain is much 
more likely to damage the nervous system than are the others. It seems, also, that 
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the Intermediate strains may be appropriately so-called, although they approximate 
more nearly to Gravis than to Mitis in the severity of the diphtheria which they 
cause. 

There is a less marked indication that Intermediates, relatively to their killing 
power, are more prone to produce hemorrhagic manifestations. Of all the strains 
they appear to be the least capable of invading the lower respiratory tract. Lastly, 
it seems clear that all three types may be met in phases of exalted and of diminished 
virulence, the Gravis at its lowest corresponding to the Mitis at its highest and the 
Intermediate at its highest surpassing the Gravis in its lower or moderate phases 
of virulence. 

The suggestion of Hammerschmidt (1924 a and b) that the hemolytic strains 
showing a copious and uniform turbidity in broth (Mitis) are particularly prone to 
produce spreading infections involving the larynx is also justified. In three Mitis 
deaths in Leeds in which involvement of the larynx was associated with broncho- 
pneumonia, abundant cultures of Mitts were obtained from the lung post mortem ; 
an interesting observation not yet controlled by similar cultures taken post mortem 
in Gravis and Intermediate infections. 


TABLE XV.—VARYING CASE MORTALITY IN DIFFERENT AGE GROUPS IN SUCCESSIVE EPIDEMICS 
oF DIPHTHERIA IN LEEDS, 
Year Under 5 5-10 0-15 
1909 8-9 4-6 1-2 
1919 12-6 2-8 1-1 
1931 12-2 10-6 4-2 
1984 11-7 7-8 8-3 
N.B.—1909 and 1919 were years in which diphtheria was epidemic. 


INCIDENCE OF LARYNGEAL DIPHTHERIA IN DIFFERENT PERIODS IN LEEDS. 
Laryngeal cases, Tracheotomy deaths. 
Period Percentage of all cases admitted Percentage of all deaths 
from diphtheria 
1905-1909 11-0 
1910-1914 11-6 
1915-1919 High : complete record not available 
1920-1924 , 
1925-1929 
1930 
1931 
1932 
1933 . 
1934 “ 


The figures supplied in Table XV indicate that in a period of epidemic diphtheria 
due to the Gravis strain, the older children are menaced to an unusual extent and 
also that the relative incidence of laryngeal infections and the mortality due to such 
infections are both much diminished. 

In Table XVI an analysis of 16 Mitis deaths in which pretty full information 
was available is presented. 

TABLE XVI.—ANALYsI8 OF 16 MiTIs DEATHS IN COLLECTED SERIES OF MITIS 


INFECTIONS COMPKISING 804 CasEsS FROM DUNDEE, GLASGOW, HULL, LEEDS, 
AND MANCHESTER. 


4 cases with laryngeal obstruction—tracheotomy. 
2 cases with laryngeal obstruction and bronchopneumonia following tracheotomy. 
8 cases =oscensibenied. but treated late—5th,* 7th, and 14th days. 
3* cases hemorrhagic (one with heart block, and one first treated on 5th day). 
8 cases with bronckopneumonia. 
1 case complicated by enteritis. 
* Only these four cases appear to be deaths in which intoxication was the 
primary factor and insufficiently controlled by serum, although in two it was 
administered rather late 


It is clear from this that in Mitis infections coming under serum treatment early 
and free from laryngeal involvement, casualties are rare and a good prognosis can 
be given. 
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OBSERVATIONS IN AREAS OTHER THAN THE ABOVE 


These observations refer to small series or to selected cases and therefore do not 
lend themselves to assessment of the clinical significance of the types although they 
afford some indication of their distribution. 


POLAND. Piasecka Zeyland (1933) states that in the Posen area the predominant 
type is Gravis. A sample strain sent to Leeds by this investigator was a marked 
example of the Gravis type. 

Seydel sent a small collection of Gravis and Mitis strains recovered in Warsaw 
to Leeds in 1935. The Gravis were quite typical. The Mitis strains were rather 
rougher than the most typical examples of this kind. 


SPAIN. De Cisneros (1932) in a short footnote to a review of the various 
applications of tellurite media to diphtheria diagnosis, mentions a small outbreak in 
an institution of five cases which were all shown to be due to Gravis and in two of 
which the patients died. 

No data are available, so far as we are aware, for France, Belgium, Holland, 
Italy, and Russia. 


AMERICA. Whitley (1935) published observations on the type incidence in 
diphtheria in Maryland. She found a marked predominance of Mitis with less than 
10% of Gravis, and Intermediate strains very rare. Mitis strains were also found 
to predominate in a small collection of cultures obtained by Wright and Christison 
(1935) from Iowa, whereas both Mitis and Gravis strains were recovered from 
another small collection of cultures obtained from Vancouver. 


Cyprus. Wright and Christison (1935) record that Mitis was predominant in 
a small collection of cultures recovered from Cyprus and that two irregular strains 
classified by them as type 4 were also obtained. 


AFRICA. Horgan and Marshall (1932) found that all the diphtheria cultures 
observed at Khartoum in the first three months of 1932 yielded either frank Mitis 
or frank Gravis strains. The former were predominant. 

Strains isolated in South Africa by Dr. Joyce Wright have included a number of 
Mitis strains, but also a considerable number of atypical forms which failed to 
ferment starch, but showed a Gravis-like colony. 


SUMMARY 


It would seem from these scattered and limited observations that the three 
predominating bacteriological types met in this country are responsible for most of 
the cases of diphtheria all over the world, although a minority of irregular forms 
are present in most areas. 


ANIMAL PATHOGENICITY OF THE DIFFERENT TYPES 


At the outset of this investigation the technique of intracutaneous injection in 
the guinea-pig was adopted as the one most used at the present time. Too many 
instances occurred, however, in which the animal died on the second day, before the 
results could be satisfactorily read, in spite of the usual protective dose of antiserum 
administered shortly after the injections, as recommended by Mair. Resort was 
made, therefore, to the older method of subcutaneous injection, with ‘a view to 
observing death or survival and determining the post-mortem findings in animals 
which died. In addition, it was thought desirable to extend the test to the rabbit 
in order to determine whether any differences in susceptibility to the different types 
might be brought out by this animal which were not revealed by the guinea-pig. 
The results of subcutaneous injection in the rabbit are irregular, but consistent 
results can be got by intramuscular injection. 
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The standard technique finally adopted, therefore, and used throughout the whole 
series here recorded has been the injection of one-eighth of an 18-hour Léffler slope 
culture in a th by 6-in. tube. A guinea-pig has been injected subcutaneously in 
the axilla, and a rabbit intramuscularly in the extensor muscles of the thigh, with 
each strain. The culture has been suspended in 0°85% sodium chloride solution 
and a bulk of 0-5 c.c. injected. 

The results of the injection of a large collection of strains gathered from a wide 
area, and including every strain tested in this way, are given in Table XVII. 


TABLE XVII.—375 STRAINS GATHERED FROM ENGLAND, IRELAND, SCOTLAND, 
GERMANY, AND POLAND. 


Pathogenicity for Animals of Various Types of C. diphtheria. 


% of the Average 
No. of pathogenic which interval 
strains / are weakly inoculation 
Type tested pathogenic pathogenic death 


Gravis ... ae ae 130 100 
Intermediate sie 73 90 
Mitis... ie ; 118 86 
Atypical (starch —) 40 50 
Atypical (starch +) = 14 36 


Strains are entered in this table as weakly pathogenic if they killed the rabbit 
and not the guinea-pig, or vice versa. All strains which killed either animal within 
fourteen days were considered pathogenic, provided the post-mortem appearances 
were those of a diphtheria death, and no bacteria other than the C. diphtheriz were 
recovered from the heart blood. OC. diphtheriw was very rarely recovered from the 
heart, but was usually obtained from the local lesion. 

Characteristic lesions in the guinea-pig included some or all of the following: 
(Edema of lungs with areas of congestion and atelectasis, pleural and pericardial 
effusions, congestion and hemorrhage in the suprarenals, and locally cdema, 
congestion, hemorrhage, and—in late deaths—necrosis, with organization by fibrous 
tissue. 

In the rabbit the outstanding lesion has been local congestion and necrosis, 
often with cedema and hmwmorrhage. The C. diphtherie was recovered more 
frequently from the local lesion in the rabbit. 

The most definite result derived from these observations is the constant patho- 
genicity of the Gravis strains. Although a larger number of these came from Leeds 
(59) than from any other place, the series included strains from a wide area: Hull 
(33), Cork (12), Durham (6), Warsaw (6), Glasgow (4), Derby (3), Newcastle (2), 
Edinburgh (2), London (2), and Wakefield (1). 

Apart from this it could not be said that the findings from animal experiment fell 
into line with the clinical findings; e.g. there is no significant difference between 
Mitis and Intermediate strains, although in the large series collected the latter have 
been responsible for at least three times as many human deaths as the former. 

It is only the atypical strains which show a wide divergence in pathogenicity 
from the other forms. 

The chief practical conclusions which appear to accrue from these observations 
are :— 

(1) That it is a waste of time and money to resort to tests of virulence with 
characteristic strains of the Gravis type, and (2) that tests of virulence are specially 
required with strains which fail to conform to the three principal types. 

1N.B.—It is to be noted that some of the atypical starch-fermenting strains described in Glasgow 
would not be easily distinguished from Gravis after keeping for some time in subculture, although they 
certainly could not be described as typical Gravis strains when first isolated. A strain recently 
odtained from South Africa has the Gravis characteristics and is non-pathogenic to animals, but we are 
not in a position to say whether this would have appeared to be a characteristic Gravis strain at the 


time of isolation. If so, it would be one of the rare exceptions to this rule. (Since this was written a 
rabbit injected with this strain has died from late paralytic effects.) 
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ATYPICAL STRAINS 


The chief varieties of atypical strains which have been encountered are :— 

1.—A strain which diverges from typical Mitis in presenting a rougher colony 
smearing less readily under the needle, and which grows in broth with an early 
pellicle breaking up into coarse particles on shaking the tube (many Mitis strains 
produce a late soft pellicle which readily resolves to diffuse or very finely granular 
turbidity on shaking). Atypical strains of this kind have been met in small numbers 
in almost all series. Wright and Christison’s (1935) type 4 is an extreme example 
of this form in the respect that the colony on tellurite presents a close resemblance 
to the typical Gravis colony. Such strains have been rarely met except in Edinburgh, 

2.—A starch-fermenting strain which produces a Mitis-like colony on tellurite 
chocolate and a copicus and approximately smooth turbidity in broth. Strains of 
this type have in our experience been almost entirely confined to Glasgow, where 
18 were observed in a series of over 400 cases. There was a certain amount of 
gradation amongst these strains from those which resembled Mitis very closely in 
their growth on solid and fluid media to others which were rougher and approximated 
more nearly to the Gravis type. Animal pathogenicity was lower in this series of 
strains than in any other group of atypical strains, but it was interesting that it 
varied with the degree of roughness of the strain, being most pronounced in those 
strains which approximated most nearly to Gravis. It should be added that all 
these strains tended to become rougher after keeping in subculture for many months. 

3.—The only other variant observed has been a finely growing strain which 
produces small granular turbidity in broth, i.e. one which approximates to an 
Intermediate, but ferments starch. This strain has been noted in the Newcastle 
area by Dr. R. D. Stuart (personal communication). 

A summary of all the findings associated with atypical strains is given in 
Table XVIII. 


TaBLE XVIII.—ATYPICAL STRAINS ASSOCIATED WITH CLINICAL DIPHTHERIA. 


In immunized 
Totals Hemorrhagic Paralytic Fatal Laryngeal persons 

Cork owe vee ne ~- _— _ os 1 
Dundee ... ¥ sc: — e am Ps 
Edinburgh ae os a 2 — 4 2 a 
Germany see oe 26 — ~- ane a 
Glasgow... ose oo we — — _ _ we 
Hull sen — oe SO — -- ‘a = in 
Leeds... oui ia —_— — a _ th 
London ... ane in —_ a ian ees 
Manchester... “a —_— — a ae az 
Newcastle oe iw _ ~— 2 a z 
Stafford 

(2nd series) ive — — 2 ia 

(1st series) eee 125 — — 1 ay 


Summary.—312 cases in 7,834 typed cases or 4% of all cases, and showing a case 
death-rate of 2-9%. 


QUESTIONS OF TYPE STABILITY 


The question which naturally arises with regard to these observations is 
whether we are dealing with a number of distinct varieties of bacillus which produce 
clinically similar but not altogether identical diseases, or with one variety of bacillus 
presenting wide fluctuations and mutations in cultural and morphological character 
and biochemical activity. The analogy in the former case would be with the typhoid 
and paratyphoid bacilli, but analogy in questions of disease and bacterial agents 18 
rarely complete. 
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A number of investigators have occupied themselves with the possibility of 
producing in vitro variations in the bacteriological types: Christison (1933) ; 
Robinson (1934); Murray (1935b); Hammerschmidt (1935); Clauberg, Helmreich 
and Vierthaler (1936), and others. There is general agreement amongst these, and 
with this finding we concur, that as far as colony-form on solid media and character 
of the growth in broth are concerned, changes in appearance are readily obtained. 
There is also general agreement that it is very difficult to get any mutation of starch- 
fermenting to non-starch-fermenting forms or vice versa, apart from a tendency of 
some polysaccharide-fermenting strains to weaken gradually in this activity with 
maintenance in subculture over long periods of time. 

The most important observations on this point are those of Robinson (1934) and 
Murray (1935b). Robinson found one of 197 Gravis strains which lost the power to 
ferment polysaccharides after subculture for some time, but amongst 395 non-starch- 
fermenting strains none was found to have acquired polysaccharide splitting power 
in the course of subculture. In one instance, however, by special methods, selection 
of papilla which appeared in old colonies, and training of the strains obtained from 
these by repeated subculture in starch-containing media over several months, he was 
able to convert an Intermediate to an apparently typical Gravis. He also passed 
982 strains, including all three types, through animals and, with the exception of 
the two strains already referred to, recovered all these unchanged in respect of their 
fermentative activities. 

Murray failed entirely to alter the carbohydrate-splitting characters of any of 
the type strains by various modifications of animal passage. He, did, however, 
succeed in imparting a transient starch-fermenting power to Mitis and Intermediate 
strains if they were cultivated in broth containing 5 % of rabbit or guinea-pig serum. 
The phenomenon could not be obtained with ox, human, sheep, or horse serum, and 
when produced with rabbit or guinea-pig serum it did not survive the first 
subculture. 

Mair, in a recent communication to the Pathological Society of Great Britain and 
Ireland, has described a method of obtaining starch-fermenting variants from non- 
starch-fermenting strains of the diphtheria bacillus by the application of heat to a 
point a little short of that at which the bacilli die. In so far as we have attempted 
to apply this method we have not been successful, but it will be desirable to repeat 
observations on a bigger scale when he has published an account of this work which 
will make it possible to follow the details of his technique more exactly. 

Hammerschmidt (1935), basing his conclusions mainly on appearances, obtained 
on media on which the strains did not grow profusely, came to the conclusion that 
the Intermediate forms—his C type—were capable of transformation both to the Mitis 
and Gravis forms—his A and B types, and that from the two latter types colonies 
ofthe C type can always be obtained by plating out on media inadequate in their 
nutrient content. He dispensed with the other tests which have been recommended 
for the differentiation of these types—such as starch fermentation. It is not clear 
that this amounts to much more than the observation, already referred to in Table I, 
that both Gravis and Mitis strains may on certain media, particularly nutrient agar, 
develop a mixture of fine and large colonies. 

Clauberg, Helmreich and Vierthaler (1936), however, using a special serum 
medium containing cystine, observed that on this medium all altered strains returned 
to the original type, and they came to the general conclusion that the variations 
which may be obtained by procedures such as those adopted by Christison (1933) 
and others, in each of the three principal types, correspond to the rough and smooth 
Variations familiar in many other bacterial forms and do not indicate transforma- 
tion from one type to another. Additional weight is lent to Clauberg, Helmreich and 
Vierthaler’s conclusions by the fact that they worked with strains derived from single 
cell cultures. 


JULY—PaTH. 2 * 
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There seem to be three possible interpretations of the observed phenomena. 

One is, that the C. diphtheriz is a bacillus more prone than most to exhibit 
fluctuations in its character, and that conversions like the one elicited by Robinson 
(1934), which are so difficult to realize in vitro, are actually responsible for the 
diversity of type which this organism shows in different areas and within the same 
area. 

The second is that the types are stable, as suggested by Clauberg, Helmreich 
and Vierthaler, but may each exhibit rough to smooth variation. If this is correct 
most of the atypical strains which have been described would be examples of rough 
variation of the Mitis type and smooth variation of the Gravis type. 

The third is that actually the number of divergent types is considerable and that 
amongst these, three are outstanding in respect of their infectivity, and therefore 
account for the majority of cases of diphtheria. The observations of antigenic 
diversity within the different types brought forward by Orr Ewing (1933), Murray 
(1935c), and others, favour the last hypothesis. 

Our own observations on this subject fall under three heads: stability of strains 
(1) in vitro, (2) in the animal body, and (3) in the human body. 


STABILITY JN VITRO 


A group of strains, including examples of the three chief types and a selection 
of atypical forms, have been kept in subculture on agar slopes for periods varying 
from three months to five years. 

Subcultures have been made at intervals of about three months on ordinary 
agar slopes and incubated for from twenty-four to forty-eight hours, and then kept at 
room temperature after sealing with paraffin wax. In this group of strains there 
were 42 Gravis (Cork 19, Hull 11, Glasgow 6, Leeds 5, and Poland 1): 21 Mitis 
(Leeds 13, Hull 5, Durham 2, and Nottingham 1); 18 Intermediate (Hull 9, Leeds 6, 
and Manchester 3); 7 Atypical (Hull 4, America 2, Glasgow 1). 

The only significant changes observed, the characters of the strains being 
examined at intervals of about six months, were limited to three strains. One Mitis 
strain, a nasal culture from a Leeds case in an open hospital ward, presented, after 
a year, characters in which those of the Intermediate type predominated. One 
Mitis strain derived from a case of mixed infection in Hull (Mitis and Intermediate) 
showed, after two years, the same change. One Gravis strain (Leeds) which had 
been unusual in showing a good deal of diffuse turbidity in broth when first isolated, 
was found to have lost its power of fermenting starch on second examination and 
never regained it. No instance of acquisition of the power of polysaccharide 
fermentation was ever observed. 

In addition a very large number of repeat examinations have been made on stock 
strains from time to time. Amongst these one other definite change has been noted. 
A Hull strain fermented starch when first examined ; a few weeks later it fermented 
glycogen but not starch, and after five or six weeks it had lost polysaccharide- 
fermenting ability and did not regain it. 


STABILITY IN THE ANIMAL BoDy 


These observations relate to the characters of the strains recovered from the 
local lesion in injected guinea-pigs and rabbits. 

The most virulent strains were only in the body of the injected animal for from 
twenty-four to thirty-six hours, the average period of stay was four days, and the 
longest period of delay before death, which was followed by the recovery of the 
strain, was three weeks. As is seen from Table XIX no alterations were recorded 
either in strictly typical strains or in the more atypical strains. 
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2 XIX.—CoNSsTANCY OF BACILLARY TYPE IN ANIMAL Bopy. 


Rabbit Guinea-pig 
No, of strains No. of strains Changes of type 
a observed in 
Killing Recovered recovered 

Type animal at death strains 
Gravis... e- 106 120 46 None 
Intermediate ; 50 58 13 
Mitis oes 82 26 
Atypical starch ‘e 15 7 
Atypical starch + 5 0 None 








Injected Recovered 


STABILITY IN THE HUMAN Bopy 


It is in the human body that it is most difficult to obtain strictly accurate 
observations on this subject, since the site of infection is one in which a great 
multiplicity of bacteria are always present and in which fresh infections may be 
implanted at any time. There are two ways in which evidence may be obtained 
however. The first is to observe how far the infecting type persists unchanged 
in convalescence and the carrier state, and the second is the determination of 
fluctuations of type infections in a community, and the considerations of the 
deductions which may be drawn from these fluctuations. 


PERSISTENCE OF TYPE DURING CONVALESCENCE AND IN THE CARRIER 
STATE 

In observations of this type the chief difficulty is to distinguish between type 
mutations and cross infections. It has already been sufficiently demonstrated in 
the work of Anderson et al. (1933), and of Robinson (1934), who are in complete 
agreement on this point, that diphtheria convalescents in open wards to which cases 
of all types are admitted, frequently show both change of type and instances of mixed 
infection. In Leeds it has also been our experience that the few cases of mixed 
Gravis and Mitis infection in primary diagnostic cultures which have occurred, 
have been met in patients who have contracted diphtheria in institutions in which 
cases of unmixed infection with Gravis and Mitis strains were already present. 

It is clear that such cases can be explained either by type mutation or by cross 
infection. In order to clear up this point single type wards have been run in Leeds 
on four occasions. Four experiments of this kind have been made with the 
co-operation of Dr. Anderson, Dr. Benn, and Miss Woodcock. In 1933 an all-Gravis 
ward was kept under observation for five months. In 1934 and 1935 Gravis wards 
were observed for three months, and in 1936 an all-Mitis ward was opened and 
has now been under observation for two months. 

The method followed has been to admit to these wards only such cases as 
have yielded cultures on the special tellurite “ chocolate” sufficiently characteristic 
after incubation overnight to enable the member of the staff responsible for routine 
diphtheria work (F. C. Happold) to classify them confidently as Gravis or Mitis 
cultures. The strains were of course confirmed subsequently by full investigation 
of their fermentative and other characters. No mistakes were made by him in his 
sight diagnosis of these strains. Subsequently throat and nose swabs were examined 
week by week from all patients until death, discharge, or the conclusion of the 
experiment. At the same time all the sisters, nurses, and ward-maids making contact 
with the patients were examined weekly in the same way with a view to checking 
any possible cross infection from these persons. 

A transient Gravis infection was once observed in a ward-maid in a Gravis ward 
and once in a nurse; the latter, however, had been ill witha mild attack of 
diphtheria two weeks before. On one occasion also an atypical non-starch-ferment- 
ing strain was observed in a nurse in a Gravis ward. This nurse was at once 
excluded from the ward. Inthe Mitis ward three nurses were observed to be carriers 
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of Mitis strains, one of a Gravis and one of an Intermediate strain; the two latter 
were excluded from the ward. 

The results of these observations in single type wards are set out in Table XX 
so as to contrast them with those obtained in open wards. 


TABLE XX.—TYPE CHANGE. 
Occurrence of Type Change and of Mixed Infections in Wards receiving all Cases 
and in those receiving only Cases of one Type. 


Number of Number of of 

No + on cases in which cases in which cases 
Number of repeated mixed growth type change showing 
cases examinations was revealed was revealed change 


Open ward a red 30 65 5 7 40 
Gravis ward _... ima 44\ 0 78\ 1] 
Mitis ward oe 13/° 33 ae 


N.B.—In addition, 100 cases in an open ward examined once yielded fonr instances of mixed 
infection. 
* Repeat examinations in which both nose and throat were positive are recorded as one examination. 


It is reasonably clear from these results that the mixed infections and changes 
of type observed in open wards are the result of cross infection This is a point of 
some practical importance as a patient received in hospital with a mild Mitis 
infection may return home the carrier of a more formidable Intermediate or Gravis 
infection. There is no reasonable doubt that the usual routine of discharge on one or 
more negative Léffler cultures does not adequately exclude this possibility. It 
cannot, of course, be claimed that the permanent stability of the strains in the human 
body can be proved by such observations. The longest period of continued infection 
demonstrated in this series was nine weeks; but in one instance, an adult patient 
isolated at home, Gravis was repeatedly recovered for six months, after which the 
throat was found clear of all diphtheria bacilli on three successive examinations. 

These cases were all examined by both nasal and throat swabs, and with few 
exceptions the diphtheria strains persisted much longer in the nose than in the 
throat. This is a point of importance and strongly supports the conclusion of some 
clinical ‘observers that nasal discharge is all-important in the transmission of 
diphtheria. Hence, in examining carriers, attention should be directed more to the 
nose than to the throat. 


FLUCTUATIONS OF TYPE IN LARGE COMMUNITIES 


The areas for which observations on type variations are available for two or 
more years, in published accounts or in our own collection of data, are: Cork, 
Glasgow, Hull, Leeds, and Manchester. The most complete figures have been 
compiled for the two last and are presented in figs. 1 and 2 (pp. 27, 28). 

Parish, Whatley, and O’Brien (1932a) recorded a 90% incidence of Gravis in 
Cork in a small series of cases in 1932 and this city has presented a steady 
predominance of Gravis—at least 90% in our own observations in 1934 and 1935. 
Parish, Whatley, and O’Brien recorded 60% of Gravis infection in Hull in 1932. 
Our own first series for Hull in the winter 1932-3 showed 59% Gravis with a 29% 
incidence of Intermediate, and 8°7% incidence of Mitis. 

A second smaller series in the autumn of 1933 showed that the Intermediates 
were beginning to gain on Gravis which had fallen to 43%; and from figures 
obtained by Dr. Leete it is clear that the movement has continued. In a series of 
100 cases in the autumn of 1935 he found 78% Intermediate and 22% Gravis with 
disappearance of Mitis forms. 

In the central area of Glasgow north of the Clyde (area served by Ruchill Fever 
Hospital) there has been a steady predominance of the /ntermediate form throughout 
1932 and 1933, i.e. about 70% with 25% of Mitis infection. Dr. Horne of the 
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Knightswood Hospital has drawn our attention to the recent occurrence of 
Gravis infection in Glasgow in an area adjacent to that served by Ruchill Fever 
Hospital. 

In two of these areas, therefore, there has been no fluctuation of type. Of the 
three others, Manchester shows Intermediate infection, predominant in 1933, giving 
way to Gravis infection in 1934. Leeds shows Mitis giving way to Gravis in 1931, 
1932, and 1933, a slow decline of Gravis infection in 1934 which becomes marked in 
1935 with a coinciding advance of Mitis infection and a slight spurt of Intermediate 
infection at the end of 1934 which for the rest of the period has been a negligible 
element in diphtheria infection in Leeds. Lastly, Hull shows a predominant Gravis 
infection giving way to [ntermediate infection. 

If these variations are to be explained on the score of type mutations these 
seem to be entirely haphazard. 

If we suppose, however, that these fluctuations are due to distinct races of 
bacilli which are exhibiting independent cycles of increasing and diminishing 
virulence, these observations become perfectly comprehensible. There is, apparently, 
some other factor, probably climatic, affecting the incidence of diphtheria, since 
without assuming such a factor it is difficult to explain the check in Gravis incidence 
in Leeds at the end of 1932 and the beginning of 1983, followed by the remarkable 
rise in 1934 which was shared to a lesser degree by the other two types. 

The suggestion of independent cycles of virulence in the different types is well 
in keeping with the Leeds findings, since with a rising Mitis incidence in the last six 
months there have been more Mitis deaths than in the previous four years. Co- 
incident with this increased incidence and virulence of Mitis infection in Leeds, 
however, there has been; a marked fall in the total incidence and mortality of 
diphtheria, and analogy with figures for similar infection in other areas suggests that 
it is likely that the :peak of the Mitis cycle will fall far below that of Gravis 
infection. 

It seems to us, therefore, that the varied findings may be summed up with the 
greatest probability in the sense that there exist three main types of diphtheria 
bacillus and that most of the atypical forms are to be explained in some instances 
on the ground of rough-smooth variation within the type, as suggested by Clauberg, 
Helmreich, and Vierthaler, 1936; in others by the existence of a small number of 
strains of Gravis type which show some variation in their capacity for attacking 
polysaccharides. Wider experience may, of course, demonstrate an additional type 
or types playing a sufficiently large role in clinical diphtheria to require special 
consideration ; Wright and Christison’s results are suggestive in this connexion. 


CAPACITY OF THE DIFFERENT TYPES TO PRODUCE DIPHTHERIA IN SCHICK- 
NEGATIVE REACTORS AND IN THOSE ARTIFICIALLY IMMUNIZED 


Observations in which the different bacteriological types of C. diphtheriz are 
compared in their abilities to produce clinical diphtheria in persons naturally immune 
as judged by the Schick test, or artificially immunized by injections of diphtheria 
toxoid, are rather limited in number. They have only been available in areas where 
typing of the bacilli, Schick testing, and immunization of the population have all 
been carried out on a considerable scale. Robinson and Marshall (1934, 1935) have 
published observations for Manchester, Menton et al. (1985) for Stafford, Dudley, 
May, and O'Flynn (1934) for Greenwich, and Underwood (1935) for Leeds. Our own 
_ for Leeds include those of Underwood and we have information also about 

ork. 

The clinical severity of the cases observed in the different areas is shown in 
Table XXI. Sufficient detail is not given in the paper of Menton et al. to permit of 
inclusion of his cases in this table. 
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TABLE XXI.—DIPHTHERIA INFECTIONS IN IMMUNIZED PERSONS AND PRIMARY 
SCHICK-NEGATIVE REACTORS IN ALL CASES IN WHICH TYPE OF INFECTING 
BACILLUS HAS BEEN DETERMINED. 

Paralytic 
Area Type Fatal Severe Moderate Mild complications ‘otal 
Cork Gravis 9 (2) 16 
ee Atypical - _ 1 
Leeds Gravis é 41 (3) 65 
Intermediate é 8 — ll 
as Mitis 7 _— 8 
Manchester Gravis 10 (2) 26 
Intermediate é 9 
me Mitis _— — — 
Summary.—107 Gravis infections, 20 Intermediate, 8 Mitis, and 1 Atypical. 


4 ~_ 


There is a marked predominance of Gravis over the other infections, but inasmuch 
as Gravis infection so greatly exceeded all others in Cork and Leeds, this has no 
special significance. The figures for Manchester, however, indicate a very markedly 
superior power in Gravis strains to overcome the barrier of immunity constituted by 
the circulation of antitoxin sufficient in amount to abolish “ Schick ”’ sensitivity, for 
in Manchester during the period of observation, Intermediate strains were responsible 
for almost as many cases of diphtheria as Gravis strains. 

The chief importance of the Cork figure is that in a very fully immunized 
community the proportion of cases in the immunized to total cases is very high— 
about 20%. When the Leeds figures are related as a percentage to the total cases 
infected by each type during the period 1934 and 1935, during which a considerable 
section of the population at risk was immunized, the results shown in Table XXII 
are obtained. 


TABLE XXII.—INCIDENCE OF DIPHTHERIA TYPES IN IMMUNIZED PATIENTS. 
LEErs, 1934-5. 
Total cases in 
Immunizationt immunized 
Total typed Full* partial or as % of 
cases immunization undetermined all cases 
Gravis = we a 1427 26 39 4-6 
Intermediate ad ae 245 6 5 4- 
Mitis... ee oe ies 226 5 3 3- 

* Includes one or two patients Schick-negative without treatment or 
immunized by two or three injections and found Schick-negative soon after 
the last injection. 

t Includes patients receiving a full series of injections but found slightly or 
definitely Schick-positive snbsequently, those receiving a full series of 
injections but-not finally Schick tested, and a few who became ill too soon 
after the commencement of immunization to be likely to have developed 
complete immunity. 


It is clear from these observations that Gravis has not shown the same power of 
overcoming immunization in Leeds that it has in Manchester. Menton et al. mention 
five cases of Mitis infection in the immunized, in a large series. When all these 
data are combined, the results shown in Table XXIII are cbhtained. 


TaBLE XXIII.—Ratio oF DIPHTHERIA IN IMMUNIZED AND NON-IMMUNIZED. 
CorK, LEEDS, MANCHESTER, AND STAFFORD. 


Cases in Immunized Expressed as Percentage of Total Cases. 
Cases in immunized 





Type Total cases All cases Fatal, severe, and moderately severe cases 
Gravis we swe 2,103 . 2-4 (3 fatal) 
Intermediate a 815 2-5 1-1 (none fatal) 
Mitis... fag a 961 1-3 0-2 (none fatal or severe) 


These figures point to the same conclusion as the collected figures for case death- 
rate, i.e. that the Gravis strains are most dangerous and that the Intermediates come 
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nearer to them than to Mitis, which in immunized persons appears to play a 
negligible part. 

The considerable discrepancy between the severity of Gravis diphtheria in the 
immunized, as observed in Leeds and Manchester, remains to be explained. This 
might, of course, be explained on the ground that immunization in Leeds has been more 


1930 1931 1932 1933 1934 1935 


a) OF ALL 
01 ERIA OUE 
TO GRAVIS 
INFECTION 





* DIPHTHERIA 
DEATHS PER 
100,000 OF 
POPULATION 


' 
@ CASE DEATH 
RATE 7% 


193) 1932 i933 1934 1935 
NUMBER OF CASES OCCURRING iN SUCCESSIVE HALF YEARS 
eo—8 GRAVIS 


@--8 INTERMEDIATE LEEDS 


oo MiITIS 





eee" 
-* 
rYere? ke 








Fia. 1 


thorough. A more likely explanation, however, seems to be given by consideration 
of figs. 1 and 2. These show that the majority of the cases of diphtheria in 
the immunized occurred in Leeds after 1933, i.e. when the peak of the Gravis 
epidemic was passed, as judged by the percentage of Gravis infection to total 
diphtheria infections and by the diphtheria case death-rate. Whereas in Manchester 
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the records of diphtheria in the immunized were gathered during a period of 
increasing incidence and severity of Gravis infections. 

The general outcome of these observations would seem to be that the accepted 
“ Schick” immunity level is not quite high enough to guard a population completely 
from Gravis infection ut its worst, but is a remarkably satisfactory and efficacious 
measure in the majority of diphtheria outbreaks. 

Dudley, May, and O’Flynn’s (19384) observations at Greenwich, which showed 
that Gravis could produce mild diphtheria in an immunized community which was 
unaffected, both before and after, by the presence of fairly numerous Mitis carriers, 
fall into line with the above conclusions. 
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RELATION OF DIPHTHERIA DEATH-RATES PER 100,000 OF POPULATION AND 
PREDOMINANCE OF DIFFERENT BACTERIAL TYPES 


This is the aspect of the subject which is most important to the public health 
authorities and probably also the method of determining the severity of outbreaks 
of diphtheria which is least liable to error ; e.g. if in area A the habit is to revise the 
diagnosis of diphtheria very rigidly and exclude as “bacterial cases” all those in 
which the symptoms are mild, whereas in area B all such cases are returned a8 
diphtheria, it may well be that area A, as judged by the reported case death-rate, 
will appear to be visited by a more severe form of diphtheria than area B, when 
actually the reverse is the case. The ratio, total diphtheria deaths to population, 
will, however, give a figure dependent on case incidence plus severity, and will, 
therefore, provide an indication much less liable to error. 

The relevant data in so far as knowledge of type incidence is available, are given 
in fig. 3. 

The effect of this method of comparison is, again, to place the types in the same 
order of severity as they fall into when case death-rates are determined on a large 
series, but it gives added emphasis to the conclusion that a Gravis infection is 
greater menace to the community than an Intermediate one. 
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Sources of information on which the above table is based. —This is stated in the text for 
the Gravis incidence in most areas. The figure for Dublin is obtained from Dockeray’s (1933) results. 
That for Copenhagen is based on a small series of cases published by Parish, Whatley, and O'Brien 
(1932b), and the statement with regard to Nottingham is based on a personal communication from 
Dr. E. J. Storer to whom we wish here to express our thanks. The figures for the death-rate 
per 100,000 of population have been obtained for the most part from returns of the Registrar General, 
and where these were not available as e.g. for 1935, from the offices of the Medical Oflicers of Health 
concerned. The figure for Copenhagen was obtained through the kindness of Dr. Thorvald Madsen 
and covers a period of twelve months about the time that the observations of Parish, Whatley, and 
O’Brien, already referred to, were made. The figure for Berlin has been taken from the League of 
Nations Monthly Epidemiological Reports. 


REASONS FOR THE GREATER SEVERITY OF GRAVIS INFECTION 


Up till now no satisfactory explanation of this has been given. Robinson (1934) 
has pointed out that these strains show greater invasiveness in the animal body, and 
our own observations show that they persist longer alive in the local lesion. 

Parish, Whatley, and O’Brien (1932b), however, have demonstrated that these 
strains are poor toxin-formers in vitro, a finding with which our own are in agreement. 

The only suggestion of a difference between Gravis toxin and Park William 8 
comes from the work of Murray (1935c) and of Etris (1935). Murray showed that 
it was much more difficult to protect rabbits with standard antitoxin from repeated 
doses of Gravis bacilli than from corresponding doses of the other forms. Etris 
found that the antitoxin prepared with toxin from Gravis strains was more effective 
in protecting against these strains than Standard Park William 8 antitoxin. The 
differences recorded, however, by the last observer were not large and his series of 
observations was a small one. 
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On the existing evidence it seems most probable that the Gravis strains produce 
toxin similar to the other strains, but are provided with toxic elements of another 
kind in addition. The subject, however, still wants elucidation. 

In conclusion, we wish to express our thanks to the Medical Research Council 
for a grant to one of us and for assistance with expenses. 
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Fractures in the Region of the Shoulder-Joint 
By GrEorGE PERKINS, M.C., F.R.C.S., and R. Watson Jones, F.R.C.S. 


(1) Mr. George Perkins 


THE conception that a fracture is a dual injury—damage to bone, and damage 
to soft parts—is not new. In the past there have been men who have emphasized 
the importance of the treatment of the injured soft parts to the extent that they 
have neglected the treatment of the bone injury. The majority of doctors, on the 
other hand, have neglected the soft parts and treated only the bone. If there is a 
new school of thought regarding fractures it is a school which teaches that bone 
and soft-part treatment are of equal importance and often should be simultaneously 
undertaken. 

Table I shows a schedule of treatment as understood in the past. The right half 
represents the treatment of the soft parts, and the left half the treatment of the 
bone. While the bone is being treated in its three stages—reduction, fixation until 
union, protection until consolidation—nothing is being done for the soft parts. 
Soft-part treatment is withheld until the aftermath stage, when the treatment of 
the bone has been completed. The masseuse then settles down to her herculean 
task of (i) freeing muscles that are glued together; (2) strengthening the 
muscles weakened by disuse; (3) stretching muscles which, on account of disuse, 
have lost their power of lengthening; (4) freeing joints which have become stiff 
from muscle shortening and loss of capsule elasticity ; (5) restoring the control of 
the circulation, and (6) re-establishing the existence of the limb in the centres of the 
brain. 


[TasLe I,—FracturE = Dua InNJurRyY. 


Bone Soft parts 
Stage 
I Reduction 


II Splintage until union 
III Protection until consolidation 


Repair of bone complete Repair of soft parts not started yet 
Aftermath 1 Free muscles, bound together by scar 
2 Strengthen flabby muscles 
3 Stretch shortened muscles 
4 Loosen stiff joints 
5 Restore contro] of circulation 
6 Reconnect brain to limb 


JuLY—OrtTH. 1 
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TaBLE II.—Fracture = Dua INJURY. 


Bone Soft parts 


Reduction 


Make the patient— 


Splintage until union 1 Move all free joints through full range 
2 Contract all muscles of immobilized joints 
3 Use the limb 


Make the patient— 


Protection until consolidation 1 Move all joints through full range 
2 Use the limb 
+ massage (?) for circulation 


Repair of bone complete Repair of soft parts almost complete 
Aftermath (Perhaps) Manipulation under nitrous oxide, 
to regain complete range of joints 


Table II shows the schedule of treatment as practised by those who appreciate 
the separate needs of bone and soft parts. Naturally nothing can be done for the 
soft parts during Stage I, while the fracture is being reduced. In Stage II, however, 
treatment of the soft parts begins. I have summed it up under three headings: 
(1) Make the patient move through their full range all the joints not immobilized by 
splintage ; (2) make the patient contract and relax all those muscles acting on joints, 
that cannot be moved because of splintage, and (3) make the patient use the limb. 
One may think that this magnifies the importance of the treatment of the soft parts 
at the expense of the treatment of the bone. But that is not so. The bone treat- 
ment is of first importance, and soft-part treatment in Stage II is modified by the 
presence of a splint, and is subservient to the treatment of the bone. In Stage III, 
the soft-part treatment is no longer hindered by the presence of an irremovable 
splint and the masseuse has free play. 

Granted that a fracture is a dual injury, and that the bone and soft parts both 
require treatment, let us examine their relative importance. Union of bone is 
essential, and when it is difficult to obtain, the treatment of the bone is paramount, 
e.g. in the fractured scaphoid, where the wrist-joint may have to be immobilized for 
six months to obtain union. Where there is no difficulty in obtaining union of the 
bone, but where the immobilization of a joint, even for a short period, is likely to 
lead to permanent stiffness, the treatment of the soft parts may be of greater 
importance than the treatment of the bone. 

Now the shoulder and the knee have this in common: they stiffen when 
immobilized. This is true even when there has been no injury or inflammation 
near the joint. The likelihood of getting a stiff, painful joint is much greater if 
there has been an injury in the neighbourhood of the joint, and in this respect 
the shoulder is the worst joint in the body. One dare not immobilize an injured 
shoulder for any length of time. I shall be told that this statement only holds true 
if the arm is held to the side of the body and that splintage in abduction overcomes 
the difficulty. I do not believe this. It is easier to regain mobility of a shoulder 
that has become stiff in an abducted position, because gravity is an assistant, but it 
is not true to say that the shoulder does not get stiff because it is held in abduction. 
And in my experience one of the most difficult shoulders to treat is the stiff painful 
shoulder which so frequently follows a fracture of the upper end of the humerus, 
which has been treated by traction on a Thomas’ splint, with the arm at right 
angles to the body. Immobilization of an injured shoulder, in any position, is to be 
avoided if possible. And in any fracture about the shoulder, my contention is that 
treatment of the soft parts is of far greater importance than treatment of the bone, 
even allowing that in this region the bone needs treatment. But does it? Is 
reduction required ? And is splintage necessary ? 
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As regards reduction: Anatomical reposition of the fragments is often desirable 
in any fracture, but is rarely essential; good reduction suffices. By “ good” 
reduction we mean placing the fragments in such a position that when the bone has 
been finally repaired the union will give rise to no loss of function. In the majority 
of fractures of the neck of the humerus reduction is unnecessary ; the fragments 
are already in such a position that if they are left to unite as they lie, the subsequent 
union will not give rise to any loss of function. Further, in those fractures which 
require reduction, reduction is often impossible or difficult. Reduction is only 
possible if there are two main fragments; if one fragment is comminuted in its 
whole, reduction is impossible; one cannot put Humpty Dumpty together again. 
This is often the state of affairs in a fracture of the head of the humerus; the upper 
fragment is in several pieces, there is no main upper fragment to which the 
lower fragment can be ' reduced.’ Reduction in such cases is impossible, even at 
open operation. If there is an overlap of the two fragments reduction is difficult. 
Longitudinal traction will not suffice ; angulation of the two fragments by extreme 
adduction, the arm being pulled across the body under the neck (Mr. Frankau’s 
method), may be effective, but reduction is often best obtained at open operation by 
the shoe-horn method, with the aid of a bone lever. 

There are two quite separate and distinct reasons for splintage; sometimes a 
splint is used for the one reason, sometimes for the other, sometimes for both. 
The first reason for using a splint is to hold the fragments still—i.e. to prevent them 
moving on one another ; the second reason is to hold the fragments in good position. 

Providing muscles are attached to both fragments, capable of restraining the 
movement of one fragment on another, there is no need to employ a splint to 
immobilize the fragments; for example, the two ends of a fractured rib are held 
still by the action of the muscles. In cases where no muscles are attached to 
one fragment—as, for example, in a transcervical fracture of the neck of the femur, 
or to either fragment—as, for example, in a fracture of the scaphoid—rigorous 
splintage is required to hold the fragments still. Again, there are occasions in 
which the muscles are insufficient ; they may prevent angulation, and fore and aft 
movement, but not rotation—as, for example, in a fracture of the shaft of the radius. 
With fractures of the neck of the humerus, however, there is a plexus of muscles 
inserted into the bone in the neighbourhood of the fracture, which is quite adequate 
to keep the fragments immobile. And I submit that, for fractures in close proximity 
to the shoulder-joint, splintage, used for the purpose of keeping the fragments from 
moving on one another, is superfluous. 

Consider now the second reason for splintage, namely, to hold the fragments in 
good position. If a fracture is situated somewhere between two hinged joints, such 
as the knee- and ankle-joints, good position is essential, because mal-alignment 
will alter the plane of movement of one of the joints. On the other hand, if 
one of the two joints between which the fracture lies is a ball-and-socket joint 
mal-alignment is of no great moment, because the plane of movement of the ball-and- 
socket joint can accommodate itself to the plane of movement of the hinged joint. 
The shoulder is such a ball-and-socket joint; so that mal-union in the upper 
extremity of the humerus leads to no great disability. 

I have already explained that a good reduction, i.e. placing the bone ends in 
good alignment, is often impossible. I now submit that that even if it is possible 
to place the bone ends in good alignment, it is often unnecessary to hold them in 
good alignment by splintage, because mal-alignment gives rise to no great disability. 

It may be thought pedantic to assign two reasons for splintage; it might be 
thought that splintage was always employed for both reasons. Consideration of a 
fracture of the middle shaft of the femur is of interest on this point. In this 
fracture we would all, I think, agree that there are two essential qualifications in 
Whatever splint we employ—a longitudinal traction to reduce overlap, and an 
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upward traction (imagine the patient recumbent) to prevent a backward bow. 
Unless, however, we use a plaster-of-paris spica, the splint does not keep the 
fractured ends still. That is done by the surrounding muscles; the splint’s only 
function is to hold the fragments in good position. On the other hand, in a 
transcervical fracture of the neck of the femur, holding the fragments in a good 
position is a minor consideration, the important one being to hold the fragments 
still. 

The layman, and often the doctor, think that splintage is used for yet a third 
reason—to make the bone unite. That is true on only a very few occasions; most 
fractures will unite with or without the aid of any splint, and fractures in the 
neighbourhood of the shoulder emphatically belong to this group. Union is 
inevitable. 

I have examined at length some of the principles underlying the treatment of a 
fracture; my object in doing so is to support my contention that a fracture about 
the shoulder-joint should never be splinted, for the following reasons :— 

(1) Reduction is often not needed, and when desirable may be difficult or impossible. 

(2) Splintage is unnecessary to hold the fragments immobile. The muscles suffice 

for this purpose. Non-union does not occur. 

(3) Splintage is unnecessary to hold the fragments in good position, because malunion 

is of minor importance, since the shoulder is a ball-and-socket joint. 

(4) Treatment of the soft parts is more important than treatment of the bone. The 

bugbear to be avoided is a stiff, painful shoulder. 

To become more practical: In my opinion, a patient with a fracture about the 
shoulder-joint should be given a sling, and treatment by a masseuse should be 
commenced at once. Treatment should be given in the recumbent position; after 
preliminary massage to make the patient comfortable and happy, movements of the 
shoulder are encouraged, very gentle passive movements at first, perhaps, and then 
active movements ; voluntary contraction of muscles and voluntary movements of 
the shoulder should be the aim of the masseuse. If after two or three days, the 
patient shows no signs of commencing voluntary control of the shoulder, either on 
account of pain, or paresis, or laziness, he should be put to bed and treatment by 
the masseuse should be intensified. Ambulatory treatment with the arm held 
immobile on an abduction splint should not, in my opinion, be employed for a 
fracture about the shoulder. 


(2) Mr. R. Watson Jones 


During the five-year period 1929 to 1934, 571 injuries to the upper end of the 
humerus were treated in the fracture clinics of the Liverpool Royal Infirmary. In 
adults, dislocation of the shoulder-joint and fracture of the neck of the humerus 
occurred with equal frequency, isolated fracture of the great tuberosity was less 
frequent, and fracture-dislocation of the joint was the most rare injury. In patients 
under 20 years of age the only common injury was fracture of the neck of the 
humerus, and in children the shoulder region showed no susceptibility to fracture 
or dislocation. 


INJURIES TO THE UPPER END OF THE HUMERUS 
(Liverpool Royal Infirmary Fracture Clinic) 


Five-year period 1929-1934 ; 
Children Adults Total 
(under 20) (over 20) cases 
Fracture of great tuberosity... jo — 79 79 
Dislocation of shoulder-joint ... in 6 210 216 
Fracture neck of humerus om sea 71 190 261 
Fracture-dislocation of shoulder! ba _ 15 15 


671 
1 Dislocation with fracture of the neck of the humerus. The 62 cases of dislocation with fracture of 
the great tuberosity are classified with the simple dislocations. 





Section of Orthopedics 


ISOLATED FRACTURE OF THE GREAT TUBEROSITY 


The great tuberosity may be fractured by direct contusion of the bone or by the 
traction of the supraspinatus tendon (fig. 1). The two types can be readily 
differentiated, for in the contusion type the whole tuberosity is separated, and 
usually comminuted, but never widely displaced, whereas in the traction type the 
fragment is very small and involves only that part of the tuberosity into which the 
tendon is inserted. If the traction injury is a severe one, the fragment is completely 
avulsed and retracted to a position above the articular surface of the humerus. In 
this series of 79 fractures the injury was of the contusion type in 39 cases, and of 
the traction type in 40 cases. In 74 of the 79 fractures there was no displacement, 
and complete avulsion of the fragment was only observed five times. 

Fractures without displacement.—If there is no displacement, the clinical 
features, the treatment, and the prognosis are the same in both types. The 
incapacity period should be short and the functional result excellent. The only 
point of importance in treatment is to minimize the degree of peri-articular adhesion 
formation by instituting early active exercise of the shoulder as well as of every 
other joint of the limb. Although early active movements are advisable, passive 
movements—and particularly passive stretching—must be avoided at all stages. 
There is no necessity for an abduction-splint or for any other immobilization. The 


S 


89 cases. 85 cases. 5 cases. 


Abduction treatment not essential. Abduction essential. 
Average incapacity 2 to 4 months. Incapacity 4 to 12 months. 


Fic. 1,—Fracture of the great tnberosity. 79 cases. 


limb may be supported in a sling during the first few days, but active exercise must 
be practised at regular intervals, and after ten days the limb should be used for all 
ordinary purposes. In the 74 cases which have been investigated the incapacity 
period averaged from two to four months. 

Fractures with displacement.—If the fragment is completely displaced by the 
supraspinatus tendon, a serious disability may result. The deltoid can only 
successfully abduct the humerus on the scapula if the head of the humerus is 
firmly fixed by the supraspinatus. The function of this muscle is similar to 
the function of the workman standing on the bottom rung of a ladder while it 
is raised to the vertical position. If the supraspinatus is inactive, when the 
deltoid contracts the head of the humerus slides down, and no more than 40 
or 50 degrees of active abduction movement are possible (fig. 2). The diagnostic 
sign, therefore, of complete avulsion of the tendon of insertion of the supra- 
spinatus (with or without a fragment of bone), is a greater limitation of active 
than of passive abduction movement in the presence of a normally contracting 
deltoid. In such cases the arm must be immobilized in an abduction frame in the 
Position of 90° abduction and at least 60° external rotation. In this position the 
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avulsed fragment is found to lie exactly opposite the bed of raw bone from which it 

has been detached, and in recent fractures operative treatment is never necessary. 
The position must be maintained until the patient can actively raise the limb 

from the frame, and voluntarily hold it 20 or 30 degrees above the right angle. As 


Fic. 2.—Normally the supraspinatus anchors the head of the humerus, while the deltoid abducts the 
arm. If the great tuberosity is avulsed, the head of the humerus is not fixed, and active abduction is 


limited to 50° or 60°. 


a rule this involves immobilization of the shoulder for two or three months, but 
throughout this time exercises should be practised for every other joint of the limb. 
A full range of movement of each joint must be carried out actively by the patient 
several times every day. If normal movement is retained in all of the distal joints, 
there is little difficulty in overcoming stiffness of the shoulder. On the other hand, 
if the finger-joints are allowed to stiffen, the limb as a whole is crippled, and the 
return of functional use of the shoulder is so long delayed that stiffness may remain 


permanently. 
DISLOCATION OF THE SHOULDER-JOINT 


Passive movement and myositis ossificans.—The uncomplicated dislocation of the 
shoulder presents no real difficulty in diagnosis or in treatment. It is important to 
recognize, however, that early forced passive movement is just as disastrous in 
shoulder dislocations as in elbow dislocations. Myositis ossificans is quite often 
seen after dislocation of the shoulder-joint when attempts have been made to 
accelerate recovery by passive movement of the stiffened joint. The only reason for 
the greater frequency of myositis ossificans in the elbow than in the shoulder, is 
that the elbow joint is usually dislocated in children where the periosteum readily 
strips off the bone, whereas the shoulder-joint usually dislocates in the adult where 
the periosteum is firmly attached. The harmful influence of passive rnovement is 
therefore more obviously proved by the radiographic evidence of ossification in the 
subperiosteal hematoma, in the child’s elbow than in the adult’s shoulder. But 
there is overwhelming clinical evidence that in both child and adult, in both elbow 
and shoulder, passive movement defeats its own object. Far from accelerating 
recovery, it increases adhesion-formation so that recovery is delayed, and permanent 
stiffness may result. If the patient’s own active exercise is relied upon there is 
rarely any difficulty in regaining full movement. In this series of cases, the average 
incapacity period in the 154 uncomplicated dislocations was from one to two 
months. 

Dislocation with fracture of the great tuberosity.—Dislocation of the shoulder- 
joint associated with fracture of the tuberosity should be classified with the simple 
dislocations and differentiated from the true “ fracture-dislocation ’’ which is more 
closely allied to fracture of the humeral neck than to dislocation of the joint. As 
a rule, the fragment which is torn off is a large one and it is found to be completely 
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reduced when the dislocation is reduced. The limb may be strapped to the side over 
a somewhat larger axillary pad than usual, but it is seldom necessary to use an 
abduction frame. Active movement of the shoulder may begin after three or four 
weeks, exactly as if there was no fracture. In 62 cases of dislocation with fracture 
of the tuberosity, the average incapacity period was from three to six months (fig. 3). 

Dislocation with avulsion of the supraspinatus.—Avulsion of the supraspinatus 
tendon is a complication of shoulder dislocations which is seldom referred to, but it 
is of great clinical importance. If no flake of bone is avulsed with the tendon, the 
complication cannot be diagnosed until after the cessation of immobilization. It is 
then found that passive movement is recovering more rapidly than active movement. 





143 cases. 62 cases. 11 cases. 


Incapacity 1 to 2 months. Incapacity 3 to 6 months. Incapacity 3 to 6 months. 
Fic. 3.—Dislocation of shoulder-joint. 216 cases. 


If the deltoid is contracting normally a smaller range of active abduction than of 
passive abduction points quite definitely to avulsion of the tendon. To allow the 
tendon to repair without lengthening and to restore a full range of active abduction 
movement, it is essential to support the arm in a frame in the abducted externally 
rotated position. The frame is applied as soon as the diagnosis is established, 
usually five or six weeks after dislocation, and it is retained until the patient can 
actively raise the arm 30 or 40 degrees ahove the frame. In the 216 shoulder 
dislocations now reported there were 11 cases of this type and the average incapacity 
period was from three to six months instead of from one to two months as in the 
uncomplicated case. 

Dislocation with primary nerve lesions.—Primary injury to the nerves of the 
brachial plexus is commonly observed in dislocations and fracture-dislocations of 
the shoulder-joint. In this series the frequency of nerve injury was one in seven, 
and the incidence was the same in uncomplicated dislocation, in dislocation with 
fracture of the tuberosity, and in fracture-dislocation of the shoulder. On the other 
hand, there were no cases of nerve injury in the 340 fractures of the upper end of 
the humerus. 


INCIDENCE OF NERVE INJURY IN DISLOCATIONS AND FRACTURES OF THE SHOULDER. 


Dislocation of shoulder, 231 cases. 34 nerve injuries. 


Cases Paralysis 
Without fracture ... sai ia ios ~ 154 22 
With fracture great tuberosity ... cor sss 62 i) 
With fracture neck of humerus sav sins 15 3 


Fracture of upper end of humerus, 340 cases. No nerve injuries. 


The fact that nerve injuries are very rare in fractures of the upper end of the 
humerus but common in dislocations of the shoulder, suggests that the nerve block 
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is physiological and not anatomical and that the loss of conductivity is due to 
stretching rather than to severance of the nerve trunk. This is confirmed by the 
complete recovery which usually follows simple expectant treatment. Although 
the nerves were not explored there was full recovery in 31 out of 34 cases, residual 
paralysis persisting in one case of injury to the posterior cord of the plexus and in 
two cases of circumflex nerve injury. 

The circumflex nerve, with its proximity to the neck of the humerus and its 
limited mobility, is obviously vulnerable to traction injury from forward displacement 
of the humeral head, and this nerve was most commonly injured. The short course 
of the nerve from the level of injury to the terminal fibres of distribution explains 
the rapid recovery which may be anticipated. If stretching of the deltoid is 
prevented by support of the limb in an abduction-frame, recovery is usually complete 
within from two to six months. The three cords of the brachial plexus and the 
median, ulnar, and musculospiral nerves, which are less commonly injured, have a 
much longer course, and the duration of paralysis is correspondingly prolonged, 
complete recovery rarely occurring in less than from six to twelve months. 


ANALYSIS OF NERVE INJURIES COMPLICATING DISLOCATION OF THE SHOULDER. 


Number Permanent Duration of 
of cases paralysis Paralysis in months 
Posterior cord : 7 5, 5, 6, 7, 8, 12 
(Deltoid, triceps, forearm extensors) | 
Musculospiral... a De we : - 2, 3, 7,8 
(Triceps, forearm extensors) 
Median .. ; pS isa ba 12 
(Forearm extensors) 
Circumflex _... ee =e ing aid 3,2 
(Deltoid) 5, 
Outer cord ... = ime ane ues 2,9 
(Deltoid, biceps) 
Inner cord or ulnar nerve ... a6 ie - 3,4 
(Intrinsics of hand) 


, 2, § 
67718 


Unusual dislocations of the shoulder.—There were five cases with features of 
particular interest. One patient, by the same fall on the outstretched hands, 
dislocated both shoulder-joints. Both dislocations were easily reduced, the two 
arms were immobilized by the trunk, and a full range of movement ultimately 
recovered in both shoulders. 

One dislocation of the shoulder was associated with a fracture of the base of the 
coracoid process. The coracoid was pulled down to the front of the joint by the 
traction of the muscles arising from it. The patient had in fact performed her own 
operation for the prevention of recurrent dislocation. Conservative treatment was 
adopted and recovery was complete. 

One patient was found to be suffering from Paget’s disease of bone, and although 
there was fairly severe disease of both the scapula and the humerus, the joint had 
dislocated without any accompanying fracture. Eighteen months later the patient 
again attended the fracture clinic, having sustained an almost spontaneous fracture 
of the shaft of the same humerus. 

There were two cases of luxatio erecta, the head of the humerus being dislocated 
into the subglenoid position, and the arm fixed in the position of extreme abduction. 
One patient had travelled thirty-five miles with his arm in this bizarre attitude. 


FRACTURES OF THE NECK OF THE HUMERUS 


The classical subdivision of fractures of the neck of the humerus into fractures 
of the surgical neck and fractures of the anatomical neck has neither academic nor 
practical justification. This classification does not represent the anatomical types, 
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it bears no relationship to the mechanism of injury, and it is of no value in 
determining treatment. Three types of fracture may be easily distinguished, each 
with a characteristic mechanism, a typical radiographic appearance, a distinctive 
prognosis and a special method of treatment: (1) Contusion crack fracture ; 
(2) adduction fracture; (3) abduction fracture. Although the patient’s history of 
the injury is often unreliable, there can be little doubt that the first type is due to 
direct contusion over the point of the shoulder and the other two types to a fall on 
the outstretched hand (fig. 4). 





— 
CY % 
Direct contusion. Adduction type. Abduction type. 
Adults 45 cases. Adults 56 cases. Adults 89 cases. 
Children 65 cases. Children 6 cases. 
Fic. 4.—Fracture of neck of humerus. 261 cases. 


Contusion crack fractures.—In the first group there is a crack fracture through 
the neck of the humerus which is very often associated with a comminuted fracture 
of the great tuberosity. As a rule the comminution of the tuberosity is obvious, 
but the fracture through the neck may be a subperiosteal crack without 
displacement. The injury is produced by a direct blow over the outer aspect of 
the shoulder, and it is in fact the same injury as the direct or contusion type of 
fracture of the great tuberosity, which has already been described, but in this case 
the force has been of greater severity. The treatment and the prognosis are the 
game as in fractures of the tuberosity without displacement. There is no necessity 
for immobilization of the limb, and if adhesions are minimized by practising early 
active exercise and by avoiding passive stretching, the range of shoulder movement 
should be quite normal within two to four months. 

Adduction fractures.—When the neck of the humerus is fractured in a fall on 
the outstretched hand, the type of fracture and the direction of displacement 
depend on whether, at the moment of impact, the limb is carried inwards into the 
adducted position or outwards into the abducted position. From adduction force — 
an adduction fracture results, with outward angulation and impaction of the 
fragments on the inner side of the neck. There is no fracture of the great 
tuberosity (fig. 5). 

It is a curious fact that whereas in adults the adduction fracture occurs slightly 
less commonly than the abduction fracture, in children and adolescents the 
adduction fracture is the typical injury and it occurs more than ten times as 
frequently as the opposite type (fig. 6). In children the proximal fragment consists 
of the epiphysis, the epiphyseal line, and a large fragment from the outer part of the 
metaphysis. There is impaction on the inner side, and sometimes there is evidence 
of crushing of the inner half of the epiphyseal disc. 

If the displacement is not corrected, abduction movement will remain 
permanently limited by a degree corresponding exactly with the angle of angulation. 
This varies from fifteen to thirty degrees and is sufficiently severe to indicate 
correction of the deformity in young patients, particularly since the deformity may 
occasionally increase as the child continues to grow. The angulation can be 
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Fic. 5.—-Typical adduction fracture of the neck of the humerns in the adult. The great tuberosity is 
not fractured. There is outward angulation and impaction of the fragments on the inner side. ; 








Fic. 6.—Adduction fracture in a child. 
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corrected by traction on the limb in the abducted position, and the arm should be 
immobilized in a frame with the shoulder abducted to the right angle. 

In elderly patients the indications are different. A few degrees’ limitation of 
the terminal ranges of abduction is of relatively little significance. Moreover, the 
manipulation, disimpaction and immobilization of the shoulder of an elderly patient 
may cause an even greater limitation of movement, owing to adhesion formation. 
It is, therefore, better to allow the impaction to remain. Immobilization of the 
limb is then unnecessary; active movements may begin at once and recovery is 
rapid. 

Abduction fractures.—The abduction fracture of the neck of the humerus occurs 
from a fall on the outstretched abducted arm and the fragments are angulated 











‘« Fic, 7.—Abduction fracture of the neck of the humerus of the impacted type, with the first degree of 
displacement. There are a few degrees of inward angulation, slight inward displacement of the shaft 
on the head, and pinching off of the great tuberosity by compression between the outer part of the head 
and che outer angle of the upper end of the shaft. 


inwards. The fracture may or may not be impacted. If it is impacted, however 
slight the degree of angulation, there is invariably a fracture of the great tuberosity. 
After the neck has fractured, and as the shaft is abducting on the head, the 
tuberosity is pinched-off by compression between the outer part of the head and the 
outer margin of the shaft. This represents the commonest abduction fracture of 
the neck of’ the humerus (fig. 7). There is no serious displacement, and no 
indication for manipulation. It is only necessary to support the limb in a collar 
and cuff or triangular sling for two or three weeks before beginning active 
movements. Since it is an abduction fracture the limb must be rested by the side 
and not in the abducted position in a frame. For the same reason abduction 
movements should not be instituted earlier than two to three weeks after injury. 
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Apart from the question of increasing the displacement, early abduction movement 
throws a strain on the site of fracture, increases the exudation and aggravates the 
adhesion formation. 

If the fragments do not impact, the shaft is displaced below the head, and the 
head becomes fully abducted by the unopposed pull of the muscles inserted into the 
tuberosity (fig. 8). This is the classical displacement described in every textbook, 
and always imagined by the student to be the commonest injury in the shoulder 
region. Actually it is very rare, and in this series of 571 shoulder injuries there 
were only ten fractures of this type. It must be recognized that the injury is an 
abduction fracture, and the displacement must be reduced by adducting the shaft 











Fic. 8.—Abduction fracture neck of the humerus; unimpacted type. The shaft is displaced inwards 
under the head, and the head is abducted by the supraspinatus. 


across the chest and pushing the upper end of the shaft outwards by means of a 
hand in the axilla until the fractured surfaces engage. The arm is then brought to 
the side and immobilized by the side for three weeks before active movements 
are begun (fig. 9). If the fracture is treated in the abducted position there is 
obviously a strong tendency to recurrence of displacement. Even continuous 
traction may not succeed in preventing inward angulation und inward displacement 
of the shaft under the head, and if the fracture is allowed to unite in this position 
it may prove impossible to bring the limb down to the side. 
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Fic. 9.—The same case as fig. 8 two years after manipulative reduction by adduction of the arm 
across the chest, and immobilization by the side. There is 20° of outward angulation causing 20° loss 
of the terminal range of abduction but no other incapacity. 


FRACTURE-DISLOCATION OF SHOULDER 


Fracture-dislocations of the shoulder are really abduction fractures of the neck of 
the humerus with gross displacement. There are two forms of fracture-dislocation, 
corresponding to the two forms of abduction fracture—the impacted and the 
unimpacted. 

In the impacted fracture-dislocation, the shaft has abducted on the head to such 
a degree that the upper outer angle of the shaft has impaled the middle of the 
fractured surface of the head and the inward angulation may amount to 90°. The 
tuberosity which has been sheared off is displaced more and more by the abducting 
shaft until eventually it lies above the articular surface of the head, between it and 
the glenoid (fig. 10). The injury presents the very greatest difficulties in treatment. 
So firmly are the fragments impacted that it is quite impossible to alter the position 
by manipulation, and even operative reduction is a formidable procedure (fig. 11). 
The articular surfaces are grossly distorted. The displacement of the tuberosity is 
of such a degree that the function of the supraspinatus is lost and the range of 
active movement which recovers is even less than the range of passive movement. 
Finally, the head of the humerus is completely deprived of its blood supply and 
within a few months of injury avascular necrosis may occur, with degeneration of 
the articular cartilage and fibrous ankylosis of the joint. In very old patients active 
treatment is seldom advisable. Even if the fracture-dislocation is not reduced, a 
moderately useful limb, with about one-third normal shoulder movement, is secured. 











Fic. 10.—Fracture-dislocation of the shoulder; impacted type. There is severe inward angulation 
and impaction of the outer angle of the shaft into the middle of the head. The tuberosity has been 
sheared off and displaced by the abduction of the shaft so that it lies between the articular surface 
of the humerus and the glenoid. 











Fic. 11.—The same case as fig. 10, after operative reduction and Nicola’s transplantation of the long 
head of the biceps. A good anatomical reduction has been secured. 
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Fia. 12.—Fracture-dislocation of the shoulder ; unimpacted type. 





Fic. 13.—The same case as fig. 12, three years atter manipulative reduction. There is a perfect 
functional result with a normal range of movement, and the man is doing full labouring work. 
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Fic. 15.—The same case as fig. 14, after manipulative reduction. The head of the humerus is 
replaced the wrong way round, so that its articular surface is in contact with the fractured surface of 
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Fic. 16.—The same case as fig. 15, after rotation of the head through a small incision. Good reduction 
has been secured. 











Fig. 17.—The same case as fig. 16, two years later. Avascular necrosis has caused complete 
degeneration of the head and ankylosis of the joint. 
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In younger patients open reduction should be attempted (figs, 10 and 11) but aseptic 
necrosis with arthritis may necessitate arthrodesis of the joint. 

In the unimpacted type of fracture-dislocation, the shaft has abducted so far 
that its fractured surface has come in contact with the lower part of the joint 
capsule and torn it across. The head is now free from all bony and capsular 
attachments and can fall through the capsular rent out of the joint. Manipulative 
reduction should be attempted and will often succeed. With the arm in the fully 
adducted position and with traction on the upper end of the shaft, pulling it outwards, 
direct pressure is applied to the loose head. If this fails to replace the head in the 
glenoid fossa, a further attempt should be made with the arm in the hyperabducted 
position. In one case where manipulative reduction succeeded, a perfect result has 
been secured and the patient is doing heavy dock-labouring work with a shoulder 
indistinguishable from normal (figs. 12 and 13). In a second case manipulative 
reduction was apparently successful but radiographs showed that the head was 
reduced the wrong way round, its articular surface lying in contact with the fractured 
shaft, and its fractured surface in contact with the glenoid. Through a small 
incision the head was rotated round and a good position secured. Unfortunately, 
however, avascular necrosis is just as frequent in the unimpacted as in the impacted 
fracture-dislocation, and even if reduction is successful the joint may completely 
stiffen within six months of injury (figs. 14 to 17). If the ankylosis does not become 
sufficiently firm for the joint to be painless an arthrodesis is advisable. 
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[February 6, 1936] 
Crustacea as Helminth Intermediaries 
By R. T. Lerper, M.D., F.R.S. 


PROFESSOR LEIPER gave a microscopical demonstration and made some 
explanatory remarks, accompanied by an illustrative series of lantern slides, on the 
role of the Crustacea as helminth intermediaries, devoting attention especially to 
the Cyclopide. 

The main purpose of the demonstration was to direct attention of those working 
in the tropics to the need for regional surveys of the species of Crustacea, and 
especially the Entomostraca of the genus Cyclops; in view of the growing 
recognition of these Crustacea as essential intermediaries in the spread of human 
disease. Leuckart was the first to demonstrate that Cyclops functioned as an 
intermediate host. His discovery in 1858 that Cucullanus (Camallanus) elegans 
an intestinal parasite of perch in Europe, developed in Cyclops led him to suggest to 
Fedschenko that Cyclops might also function as the vector of the Guinea-worm 
Dracunculus medinensis. This suggestion was based on the similarity of the 
embryos of Cucullanus and Dracunculus. Fedschenko claimed to have proved this 
induction to be correct in 1869, but Professor Leiper drew attention to the 
remarkable similarity between Fedschenko’s illustration of his alleged meta- 
morphosed larva of Dracunculus and the larva of Cucullanus, and contrasted this 
with the metamorphosed larva of Dracunculus which he himself had obtained by 
the experimental infection of Cyclops with guinea-worm embryos in West Africa. 
Microscopical preparations were also shown of the development of the nematode 
Gnathostoma spinigerum in English Cyclops; confirming the work of Prommas and 
Daengsvang in 1933. In recent years Cyclops species had been found to be the 
intermediate hosts of other nematodes which did not occur in man, viz. of 
Philometra nodulosus of fishes and Spirorys contortus of turtles. None of the 
trematodes parasitic in man had yet been shown to develop in Cyclops, but two 
distomes of which the adults had not been definitely diagnosed have been recorded. 
Of the cestodes, those belonging to the Pseudophyllidea all appeared to require 
Cyclops species as their first intermediary. The life cycles of Diphyllobothrium 
latum and Diphyllobothrium mansoni, both important parasites of man had been 
experimentally demonstrated in Cyclops, while Diphyilobothrium decipiens and 
D. erinacei, Triwnophorus nodulosus and T. crassus, Abothrium infundibuliformis 
and Bothridiwm pythonis, parasites of various vertebrates, similarly required 
Cyclops spp. in which to undergo essential stages in their larval development. Of 
the Cyclophyllid tapeworms of man none so far had been shown to develop in 
Cyclops, but Ichyotzenia torulosa, Drepanidotx#nia lanceolata, Hymenolepis collaris, 
H. fasciata, H. gracilis, H. microsoma, H. setigera and H. teniurostris of aquatic 
birds all reached the infective stagein Cyclops. In this group no second intermediate 
host appeared necessary. 

The Crustacea belonging to the subclass Malacostraca also harboured numerous 
species of helminth larve belonging more especially to the Trematoda and 
Acanthocephala. The only trematode of man so far known to develop in the 
Malacostraca was Paragonimus westermanni. [The original specimen of Paragonimus 
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westermanni, forwarded by Manson to Cobbold, was exhibited.) The known 
Crustacean vectors of Paragonimus westermanni were freshwater crabs and 
crayfish belonging to the following list of species :— 

Astacus (Cambaroides) japonicus, A.(C.) similis, A. (C.) dahuricus, A. (C.) sp., 
Potamon (Geothelphusa) dehaani, P.(G.) obtusipes, P. (Parathelphusa) sinensis, 
Pseudothelphusa iturbei, Eriocheir sinensis, E. japonicus, Sesarma dehaani 
(experimental: not a food crab). 

The recent reports of two cases of paragonimiasis in man in Africa, where 
species of the molluscan genus Melania abound, indicated the potential value from 
a public health point of view of surveys of the crustaceans in that continent. 

In examining Crustacea for the larval stages of helminth parasites of man it was 
essential that the frequency with which these Crustacea acted as intermediate hosts 
of parasites of other vertebrates should be constantly borne in mind. 


Discussion.—Mr. ARTHUR BLOX said he had been informed that peasants. in Europe 
were known to eat the mitten crab, and he wished to ask Professor Leiper if he knew 
whether any of the European fresh-water mollusca were likely to serve as intermediate hosts, 
in place of the melanid mollusc, to the lung fluke Paragonimus westermanni. The Melanide 
were rare west of Syria and Palestine, excepting certain species of Melanopsis, which were 
common in Spain, and it would be interesting to know if any experimental work had been 
done, for example, on such genera as Physa, Limnea or Neritina with a view to ascertaining 
the possibility of their acting as hosts to the parasite. If they should, in fact, be found to 
act as a medium of transmission, a more sinister potentiality would be added to the 
undesired mitten-crab than its already bad record of damage to the banks of rivers 
and canals. 


Professor LEIPER (in reply) pointed out that no species of the genus of Mollusca to which 
the first intermediate host belonged had yet been reported in Europe and that Molluscan 
intermediate hosts, in which the essential larval metamorphosis occurred were much more 
specific than the second crustacean intermediate hosts. Further, infected crabs and crayfish 
had to be consumed raw; while a considerable introduction of persons infected with the 
adult worm would be necessary to start the infection even if a widespread endemic species of 
molluse should prove to be an efficient carrier. The probability of this was extremely remote. 
The Americans had prohibited the immigration of Asiatics suffering from lung-fluke infection 
into California, but this precaution was probably a measure of political rather than 
parasitological significance. In this country the sale of certain kinds of molluscs unless 
previously boiled was prohibited, and certain areas were from time to time put out of 
bounds as collecting grounds. The suspicion with which inquiries for unboiled molluscs 
were received by fishmongers in London and the difficulty confronting teachers in obtaining 
such material for parasitological demonstration was a strong testimony to the effectiveness 
of this administrative control. Similar precautions could probably be enforced if, and when, 
necessary to control of the sale of those Crustacea known to convey lung-fluke disease. 


Some Recent Developments in Helminthology 
By B. G. Peters, M.Sc., Ph.D. 


THE medical aspects of helminthology, whether in clinical diagnosis, treatment, 
prevention, or pathology, are closely bound up with the biology of parasitism, 
dealing with the life processes of the parasite and their intricate counterplay with 
those of the host. To one quite unqualified to discuss the former, it has seemed 
possible that a survey of recent developments in the biological field might be of some 
interest. Even restricting attention to the published literature of the past few 
years, however, the field is very wide and heterogeneous, so that selection becomes 
imperative. While the bilharzia worms, hookworms, and filarial worms quite 
properly occupy the centre of the stage in human helminthology, it has nevertheless 
seemed that both variety of interest, and something like coherence, might be achieved 
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by confining attention mainly to the cestodes, upon which so much recent biological 
work has been done. 

To restrict a survey of this kind rigidly to the cestode parasites of man would 
seriously distort the resulting picture. The experimental biologist selects whatever 
material is most convenient to his purpose, and man, as host to a helminth, does 
not always lend himself readily to such experimentation. It is therefore hoped that 
the word © parasitology” in the title of this Section is sufficiently elastic to include 
other than human parasites, if they can be shown to shed some indirect light on the 
problems of human disease. 


LIFE-HISTORY ANOMALIES 


The life-histories of many of the commoner tapeworms of man and the 
domesticated animals are known in detail. They usually conform to a definite 
scheme, with larval stages in one or more intermediate hosts and the adult stage 
in the definitive host. Thus, in the Bothriocephalus group, Dibothriocephalus latus 
is adult in man and more rarely in dog and some other mammals, to which the pig 
should be added on the authority of Tarassow [59]. The second intermediary is 
invariably a fish. In the related species Dibothriocephalus mansoni, the second 
intermediary is never a fish but may be a reptile, amphibian, bird or mammal, 
occasionally man. This larval stage, Sparganum mansoni, has not hitherto been 
found in the dog, which is the definitive host for the adult tapeworm. In the 
course of maintaining the life-cycle for teaching purposes at the London School of 
Hygiene and Tropical Medicine, Professor Leiper has, from time to time, fed infected 
cyclops to mice, and spargana from infected mice to dogs. After the death of one 
of these dogs, which had for some years harboured adults in the intestine, 
examination showed that, while the adults had been expelled shortly before death, 
there were three specimens of Sparganum mansoni in the axillary tissues. In the 
circumstances, the only possible explanation is that, while some of the spargana fed 
had normally become adult in the intestine, others had penetrated the ‘wall of the 
alimentary canal and continued to live as spargana in the tissues, thus treating 
the dog as an intermediate instead of a definitive host. If this can occur in the 
definitive host, it may also be a possible infection-route in man. 

A closely similar event has been reported by Joyeux and others [24] for a 
4-suckered tapeworm of carnivores, Mesocestoides. The larval forms, called 
tetrathyridia, when fed to dogs and cats, give rise partly to adult tapeworms in the 
intestine and partly to tetrathyridia in the body cavity. From the work of Joyeux 
and Baer [23] it is seen to be only the scolex, normally invaginated in the more or 
less solid body of the larva, which penetrates the intestine, subsequently forming a 
new larval body. These authors were also able to induce the same process of 
re-encystment with another 4-suckered tapeworm larva, Diplopylidium acanthotetra,. 

This, of course, is a totally different process from the infestation of man with 
Cysticercus cellulosae, in which the cysticerci are derived from eggs. Human 
cysticercosis has received considerable publicity lately, and it will be sufficient here, 
perhaps, to refer to a useful summary of the disease by General Mac Arthur [27]. 

More closely analogous to re-encystment is the behaviour of hydatid scolices, 
set free in the body cavity of the intermediate host by the accidental or surgical 
rupture of a hydatid cyst, As is well known, such scolices, designed by nature to 
become tapeworm heads in the intestine of the dog, will under these circumstances 
grow into daughter cysts instead. Recently, Bacigalupo [7, 8] has administered 
hydatid scolices, both per os and per anum, to rabbits and guinea-pigs, and has 
found, as a result, hydatids developing not only in the peritoneum but also in liver 
and lungs. It is estimated that more than 10% of liver hydatids communicate with 
the bile ducts, and this author points out that the peritoneal infections which often 
accompany such cases may well be explained by his experiments: the scolices 
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presumably travel down the bile duct to the intestine and penetrate its wall. This 
process is not known to occur in the definitive host, the dog, so that it is not quite 
equivalent to the cases mentioned above, Mesocestoides larve in the body cavity of 
dogs and cats and the one case of Sparganuwm mansoni in a dog. 


RESISTANCE TO DIGESTION 

When the egg or infective larva of a helminth is swallowed by its appropiate host, 
it is obviously able in some way to resist the digestive ferments of the host. It has 
been supposed that the parasite is able to produce anti-ferments and to protect itself 
in this way. The nematodes secrete a cuticle, the chemical nature of which is not 
yet fully understood, and this must play an important part in their protection. But, 
from a recent histological study by Pintner [54], it would appear that the cuticle of 
at least some adult tapeworms is not a secreted layer but merely a modification in 
the plasma at the outer ends of the so-called subcuticular cells. So far as the 
tapeworms are concerned, some light has been thrown on resistance to digestion in 
a series of papers by De Waele [10-14|. He has interested himself in the two 
phases of the life-cycle where this problem is presented: the hatching of the egg 
and resistance of the released embryo in the alimentary canal of the intermediary, 
and the digestion of the cyst and resistance of the released scolex in the alimentary 
canal of the definitive host. His material has been almost exclusively drawn from 
the genus 7'xnia: 7’. saginata adults and eggs, Cysticercus pisiformis from the liver 
and mesentery of rabbits (the larva of 7’. pisiformis adult in the dog), and the many- 
headed cyst Canurus cerebralis from the brain of various animals (the larva of 
T’. multiceps, also adult in the dog). Briefly, he has found that the cuticle of adults 
and cysts and the thick shell around the eggs are completely resistant to intestinal juices 
alone, and (to a varying extent) to gastric juice alone; but all are readily digested 
by successive exposure to gastric and intestinal juices, in either order. The adult 
T. saginata, successively exposed to acid and alkaline solutions of appropriate 
reaction, is'quickly digested by pancreatine. 

This mechanism works as follows. When the egg is swallowed by the inter- 
mediate host, the thick shell becomes acidified in the stomach but, remaining 
intact, protects the contained embryo from acidification. The shell is composed of 
numerous minute rods packed together radially. In the intestine these rods fall 
apart, but the released embryo is not digested. But if embryos are artificially 
hatched in this way and are then taken back through gastric and intestinal juices 
they are immediately digested. De Waele suggests that if the intermediary 
swallows an intact living segment full of eggs, only the cuticle of the segment will 
receive the acid bath. So that, when the segment reaches the intestine, it alone will 
be digested and the released eggs will fail to hatch. 

Turning now to the definitive host, who swallows a cysticercus in which the scolex 
is invaginated, the cyst wall will, like the egg shell, both receive the acid bath itself, 
and protect the contained scolex, so that in the intestine only the former will be 
digested. There is a complication at this stage, for the scolex must be evaginated, 
bringing the hooks and suckers to the outside, before it can anchor itself to the 
gut wall. De Waele records [12] that, while some cysticerci will evaginate slowly 
and irregularly in physiological saline at a reaction above pH 6:0, evagination 
is completed within 20 seconds if a little bile is added. He finds that the bile salts 
are the agents responsible, the cholate radicle being the active factor. As would be 
expected, artificially evaginated scolices are completely digested by successive passage 
through gastric and intestinal juices. 

This author has noted that, while each of the scolices in a coenurus is simply 
invaginated, the invagination in Cysticercus pisiformis is very complicated and might 
be spoken of as a triple invagination. It has not been mentioned by him, or by 
most writers of textbooks, that Cysticercus bovis has a simple invagination like that 
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of one of the heads of a coenurus, whereas C. cellulose is complex and is, in fact, 
morphologically similar to C. pisiformis. The cysts with complex invaginations 
are more effectively protected from gastric juice during their passage through the 
stomach. 

Why will a given parasite live only in one host, or in a restricted group of hosts ? 
This problem of specificity receives only a partial solution from De Waele’s work. 
In his experiments on the artificial hatching of Tania saginata eggs he found that 
hatching could be induced by the digestive juices of a number of mammals, but not 
by those of the pigeon, frog, or snail. Thus it is a group reaction. Further 
specificity within the group is presumably determined by the blood and tissues of 
the intermediate host. In the case of the definitive host even less is known. There 
is a bare hint in the fact that he found glycocholate to be toxic to Cysticercus 
pisiformis, and this substance is not found in the dog, the definitive host. 

A final suggestion thrown out by De Waele is that his method forms a useful 
technique in investigating the life-histories of tapeworms; the eggs can be observed 
under the influence of digestive juices from the supposed intermediary. There is a 
family of 4-suckered tapeworms, the Anoplocephalidw, containing several important 
members in the domesticated animals and one genus, Bertiella, rarely in man 
(human infections have been recently reported by Adams and Webb [1] and by 
Africa and Garcia |2|). It is a curious fact that the life-histories of all the many 
species in this family are unknown, in spite of numerous careful investigations. De 
Waele exposed the eggs of one of these, Moniezia benedeni from sheep and cattle, to 
the digestive juices of several vertebrates and invertebrates, without inducing them 
to hatch. 

De Waele’s discovery that all cestode tissues are digested when exposed 
successively to gastric and intestinal juices has apparently led him to suggest that 
anti-ferments are not involved in protecting the worms from digestion. But it would 
still be necessary to explain why at least the adult worms are not susceptible to 
tryptic digestion during their prolonged sojourn in the small intestine. Harned 
and Nash [21] have demonstrated both an anti-trypsin and an anti-pepsin in water- 
extracts of ascaris. McCoy [29], in a useful review of helminth physiology, cites a 
paper by Fetterolf [17] in which anti-ferments were described from T'xnia saginata. 
It would seem more likely, therefore, that tapeworms produce at least an anti- 
trypsin but that this is inactivated by the gastric juice of the host. 


METABOLISM 


It is obvious that the tapeworms, having no alimentary system at any stage in 
the life cycle, must absorb the necessary food substances from the surrounding host 
fluid, whether chyle or serum. What is less obvious is the way in which they obtain 
energy from the absorbed nutriment, whether by oxidation or by some anaerobic 
process. It has long been known that those helminth eggs which undergo a necessary 
development outside of any host must have oxygen. Without it, they may survive 
for a considerable period, but development is suspended. It is true that the amount 
of oxygen required may be very small. McCoy [28], working with dog-hookworm 
eggs, found that an oxygen tension corresponding to an atmosphere containing only 
14% oxygen was sufficient for normal development. But the indications are that 
the free-living stages of helminths are probably aerobic in their metabolism. With 
the adult worms living in the intestine the circumstances are altered. There would 
appear to be véry little oxygen, if any, in normal chyle. Nevertheless, Friedheim 
and his co-workers |18 and 19] have measured manometrically the respiratory 
activities of eggs, plerocercoids and adults of Dibothriocephalus latus and have found 
that all stages absorb oxygen, and to an increased degree in the presence of glucose. 
The oxygen uptake increases with temperature to a maximum at 37° C. and then 
falls rapidly [19]. An atmosphere containing 95% carbon monoxide had no 
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inhibitory effect and, whilst with eggs and larve M/1,000 potassium cyanide 
inhibited absorption, in the case of adults it was only partly inhibited by M/100 
potassium cyanide [18]. 

Harnisch [22), working with a tapeworm from fish, Triwnophorus nodulosus, 
also found that oxygen was absorbed. Absorption was proportional to the partial 
pressure of oxygen in the surrounding medium. But the curious fact was that the 
amount of carbon dioxide excreted bore no relation to the amount of oxygen absorbed. 
At a given partial pressure of oxygen, the amount absorbed decreased fairly regularly 
over a period of hours and this led Harnisch to suggest that the oxygen was being 
used to satisfy a debt, by oxidizing substances formed in an essentially anaerobic type 
of metabolism. 

Brand [9] has approached the problem from a different angle. Finding that he 
was able to culture the sheep tapeworm, Moniezia expansa, for at least six hours in 
Ringer’s solution, he has made chemical analyses of the worms as removed from the 
sheep's intestine, and of worms and surrounding medium after six hours’ culture. 
Moreover, he cultured part of his material under starvation conditions in Ringer's, 
and part in Ringer’s + 5% glucose. The determinations made were glycogen, 
ether-soluble bodies, nitrogen, and carbon dioxide in the case of the worms, and total 
acidity, lactic acid, succinic acid, and ether extract in the case of the medium. His 
findings are that metabolism is anaerobic. 

Fats have frequently been noted in helminths, and it has usually been assumed 
that they represent food reserves. But, in Brand’s view, they are excretory products, 
at least in the present case. The fats are derived from the anaerobic decomposition 
of glycogen, a process releasing energy which can thus be utilized by the worm. 
Starvation culture results in a considerable decrease in glycogen while the fats remain 
about constant Under glucose culture the glycogen still decreases, but to a less 
degree, while the fats show a slight increase. In either case the medium contains, 
after culture, higher fatty acids, lactic acid and succinic acid, the latter being difficult 
to account for. The lactic and higher fatty acids represent decomposition products 
of glycogen, part of which are excreted and part deposited as fats in the tapeworm 
segment. The carbon dioxide excreted remains the same under both cultural 
methods. Incidentally, Brand found that the “ chalk bodies” universally found in 
the Cestoda were composed, in Moniezia expansa, of carbonates and phosphates of 
calcium and magnesium. 

If fats gradually accumulate in a tapeworm segment it might be expected that 
they would show an increase in the older segments towards the posterior end of the 
chain. Asit happens, preliminary chemical analyses of anterior, middle, and posterior 
portions of adult Tenia saginata have recently been published by Smorodinzew and 
Bebeschin [57]. These show, however, that the anterior portions gave the highest 
value for lipoids. It is possible that fat-deposition is only temporary. If so, two 
further points might be considered: (1) the metabolic rate is presumably higher in 
the younger segments ; and (2) in Twnia, the posterior segments are little more than 
sacs of accumulated eggs. Taking ‘these into account, the result mentioned does not 
necessarily conflict with Brand’s theory. 

One difficulty in experiments on the metabolism of adult tapeworms is the 
practical impossibility of excluding bacteria. This difficulty should not arise in the case 
of cystic larve living outside the alimentary tract. The fluid that is found inside a 
cysticercus or hydatid is invariably sterile during the life of the cyst, provided the 
cyst is perfectly intact (as not all hydatids are; some in the liver and lungs com- 
municate with bile ducts and bronchi). Schopfer [56| has investigated the cystic 
fluid and surrounding host fluid of the large Cysticercus tenuicollis found in the 
liver and mesentery of sheep and other ruminants. From a number of physical 
and chemical determinations, including the cryoscopic measurement of the molecular 
concentration of electrolytes, he has found that the molecular concentration of 
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cystic fluid is identical with that of sheep’s blood. But the chemical composition 
of the two fluids is very different. In other words, the wall of the cysticercus is 
a selective, semipermeable membrane. Compared with sheep’s blood, the cystic 
fluid is poor in proteins and rich in chlorides and carbohydrates. Schopfer concludes 
that the latter, rather than proteins, are used by the parasite as a source of food. 
Set alongside of this, perhaps rather inconsequentially, the discovery of glycolytic 
enzymes in hydatid fluid by Lemaire and Ribére [26], and one is almost persuaded 
that the larval tapeworms also utilize a metabolism based on the decomposition of 
glycogen. 
IMMUNITY 

The innate immunity displayed by animals towards helminthic parasites con- 
stitutes a complex problem upon which very little work has been done. Although 
some species of worm are restricted to a single species of host, others can parasitize 
a group of hosts: and the members of such a group are often not closely related 
zoologically. Thus, man appears to share few helminths with the other Primates: 
among the cestodes Bertiella studeri may be instanced. Man shares a number of 
helminths with the dog, including the tapeworms Dibothriocephalus latus and 
Dipylidium caninum. One might be tempted to postulate some physiological affinity 
between dog and man. 3ut then, of the two species of Tenia in man and the 
eleven species in the dog, none is common to both hosts, while on the other hand man 
shares the two Hymenolepis species with rodents such as the rat and mouse. In the 
face of such anomalies, postulates appear at this stage to be vain. 

The phenomenon of age immunity’? may be mentioned here, although the 
clearest example of it concerns a nematode, Syngamus trachea, parasitic in the 
trachea of turkeys and other birds. In the turkey the worm can be found in old 
and young birds alike. In the chicken, however, it occurs only during the first six 
weeks of life. Sandground |55| suggests that such age immunity is shown only by 
abnormal hosts which, at an early age, have not yet perfected their defence 
mechanisms. The point to stress is that this is a type of innate immunity, since it 
is independent of prior infection. 

In the sphere of acquired immunity many more facts are available, based on a 
number of different helminths. Rather than collect scattered, unrelated instances, 
it may be preferable to concentrate on a single tapeworm, Txnia tanixformis. This 
parasite lives as an adult in the intestine of the cat. The larval stage, called 
Cysticercus fasciolaris, is an elongated, tapeworm-like organism with a very small 
terminal cyst living in the liver and abdominal cavity of rats and mice. The 
phenomenon of acquired immunity to this parasite has been extensively investigated 
by H. M. Miller, working in the United States. His results to date have been 
published, between 1930 and 1935, in a series of 18 papers, four of them in 
collaboration with Gardiner and one with Massie [33-50]. 

In one paper [38] he shows that infection of the cat with the adult tapeworm 
does not protect it from subsequent infection. His other papers are concerned with 
the larval stage, Cysticercus fasciolaris, in rats. He found [37] that rats harbouring 
one or more larve# completely resisted superinfection, attempted by feeding eggs. 
Later [50] he succeeded in removing the larve surgically, and showed that the 
acquired immunity persisted for more than sixty days after the operation. Next, 
he demonstrated [39] successful artificial immunization by introducing into the body- 
cavity of rats any one of the following substances: (i) Fresh Tenia tanixformis 
material (adult) which had been frozen for three months ; (ii) powdered adult worm 
from which the lipoids had been extracted ; (iii) fresh Cysticercus fasciolaris material. 
The immunity thus acquired persisted up to 167 days after the last immunizing 
injection. He was not successful on this occasion in producing immunity by the 
intraperitoneal introduction of powdered material of a related tapeworm, Tenia 
pisiformis (adult in dog, larval stage in rabbits). However, he succeeded later [41] 
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by using fresh material of Tenia pisiformis. In the same paper he records failure 
when using powdered material of the following tapeworms: Dibothriocephalus latus, 
Txnia saginata, Hymenolepis sp. and Dipylidium sp. In a recent paper [44] he 
claims to have given partial protection to rats with Txnia saginata or Hymenolepis, 
but not with Dibothriocephalus or Dipylidiwm, by either the oral or the intraperitoneal 
route. 

The above experiments al] relate to active immunity. In each case the parasite, 
or part of it, was introduced ; either the larval stage, or the adult stage, or a related 
species of parasite. Four further papers [42, 46, 47, 48], relating to passive 
immunity, may be considered together. They show that the intraperitoneal injection 
of serum from infected rats can give complete immunity. The serum from 
rats artificially immunized (with a suspension of powdered material of the adult 
tapeworm), was less satisfactory, conferring only partial immunity. As might be 
expected, this passive immunity is of shorter duration than the active, lasting 
between twenty-six and thirty-six days. To be effective, the protecting injections 
must be given within nine days after feeding eggs to the rats. Miller points out 
{43] that at the age of 9 days the young cysticerci are not yet walled off by the 
reaction-tissue of the host, a process which sets in at about this time. A further 
paper [49] relates the protective power of the serum to the degree of infection in 
the donor. 

Finally, two papers [40 and 45] effectively demonstrate that passive immunity 
can be inherited by young rats from actively immune mothers. The first records 
an almost complete immunity, lasting about six weeks, in the young of infected or 
naturally immune mothers, and the second a partial immunity in the young of 
artificially immunized mothers. In the second case, better results were obtained in 
the offspring from the immunization of the mother rats with tapeworm eggs than 
with powdered adult tapeworm. 

To sum up this section, Miller’s work on acquired immunity in relation to 
Tenia tenixformis seems to show quite plainly that we have to do with an antigen- 
antibody mechanism closely: similar to those studied by the bacteriologist. The 
mechanism is revealed in the form of active immunity, whether naturally or 
artificially induced, and in the form of passive immunity, both congenital and 
artificial. It is not altogether surprising that it shows itself in the case of the 
larval somatic infection, and not in the case of the adult intestinal infection. 
One point of special interest is the successful active immunization with non-specific 
antigens. This recalls the group reactions so often found in helminthic 
immunological tests, of which a typical example is the complement-fixation reaction 
in the genus Schistosoma. The work of Dr. Hamilton Fairley, briefly summarized 
in 1933 [16], has shown that seven species of Schistosoma provoke in their respective 
hosts the formation of antibodies, all of which will react to one antigen, prepared by 
extracting with alcohol the livers of snails infected with the cercarial stage of 
S. spindale. 

IMMUNOLOGICAL REACTIONS 

There have been few recent papers relating to immunological reactions in tape- 
worms, though the well-known Casoni intradermal test, used in the diagnosis of 
hydatid infections, has received some attention. This is a reaction of the allergic 
type, in which a positive reaction indicates infection, hydatid fluid being used as 
antigen. Morenas [51] and also Niiiez and Lopez [53] find that it is a group- 
reaction for at least the genus T'nia (in the broad sense). Thus, whilst probably 
any tenia will serve as a source of antigen, a positive reaction will be correspondingly 
ambiguous. Morenas [51] describes the usefulness of the reaction in cerebral 
cysticercosis and suggests the cyst fluid of Cysticercus tenuicollis as antigen. 
According to Turner, Dennis, and Berberian [64] the reaction is of no value ip 
diagnosing T'«nia echinococcus, the adult stage of hydatid, in the dog. The 
complement-fixation reaction is also a group reaction among the tenias, according to 
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Nuiiiez and Lopez [52]. It has, however, been found valuable by K. D. Fairley and 
Kellaway [15], in diagnosing residual infections of hydatid after the main cyst has 
been removed by operation. The Casoni test is valueless for this purpose, useful 
though it is in first infections, since it continues to snow positive after the removal 
of the parasite. 

Considerable importance attaches to the use of immunological tests in the 
diagnosis of T'’richinella spiralis infections, in both man and animals. Epidemics of 
trichinosis still occur from time to time on the Continent, and it would appear from 
recent unselected post-mortem examinations made in New York State, Massachusetts 
and Minnesota, that about 17% of the population in those areas is infected [58]. 
The great majority of these cases were undiagnosed during life, owing mainly to the 
mild course of the disease and to the difficulty of finding unambiguous symptoms. 
Diagnosis in the pig is usually left to the meat inspector; in Germany and some 
other countries there is a separate “ Trichina-inspection,”’ involving the microscopic 
examination of numerous meat samples from each pig, which is compulsory, and 
very costly. 

In 1928 Bachman [4] showed that positive precipitin reactions were obtainable 
with either infected or immunized laboratory animals. Earlier workers had failed, 
probably because they used extracts of infected muscle as antigens. Bachman used 
extracts of the isolated parasite. Carcasses of animals, infected three or four weeks 
earlier, were ground up and submitted to peptic digestion. The isolated larve. were 
washed, dried, and pulverized, After extraction with ether, the ether-insoluble 
residue was in turn extracted with acidified physiological saline and this extract filtered 
and neutralized. In the precipitin reaction the diluted antigen is carefully floated 
on the serum under test in a tube. The formation of a white precipitation ring 
between the two fluids is taken to indicate the presence of antibodies in the serum. 
The disadvantage of the precipitin test, Bachman found, was that it did not give a 
positive result in infected animals until about thirty days after infection; in human 
infections the patient would have recovered, or would be dead, by this time. Failing 
to demonstrate the antibody in serum from recent infections, he endeavoured to 
detect the antigen, using the serum of artificially immunized rabbits as antiserum, 
but without success. 

Bachman next [5] tried the intradermal reaction in rabbits and guinea-pigs, 
using as antigen a suspension of the powdered larve in Coca’s solution. This gave 
positive results as early as the second day after infection, but some false positives 
were given by the control injection of Coca’s solution, and also by some normal 
animals after a series of injections. Skin tests in trichinous animals, using Ascaris 
lumbricoides material as antigen, were negative, showing the absence of a wide 
group-reaction. Subsequent papers by a number of workers in the U.S.A. and by 
Maternowska and Trawinski in Europe have, as a whole, amply confirmed the 
value of Bachman’s tests and have extended them to man. 

As in the Casoni test for hydatid, the intradermal reaction usually displays two 
phases: an ‘ immediate” reaction characterized by the formation of a papule at 
the site of injection within a few hours, and a “ delayed” reaction taking the form 
oi an erythematous infiltration which is maximal at about twenty-four hours after 
injection of antigen. There seems general agreement that the immediate reaction 
isthe one more constantly given in Trichinella infections, though Maternowska [31] 
finds that the delayed reaction is dominant in infections of long standing. Kilduffe [25] 
found considerable ambiguity in the intradermal test and thought it a less valuable 
diagnostic aid than the presence of eosinophilia. But Friedlander [20] points out 
that Kilduffe paid attention only to the delayed reaction and, further, that he used 
a1: 100 dilution of antigen, whereas most American workers, improving Bachman’s 
method have found a dilution of about 1: 10,000 to give more specific results. McCoy, 
Miller, and Friedlander [30] reported a positive intradermal reaction in 90% of 
trichinosis cases, the reaction appearing in from two to three weeks after infection. 
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They considered that false positive reactions might be given in carriers of Trichuris, a 
zoologically related parasite, and that negative reactions were for that reason more 
trustworthy than positive. Spink and Augustine [58] consider the intradermal test 
to be especially valuable in early stages of infection, when it is at first negative 
and then becomes positive, usually by the seventeenth day of infection. 
Maternowska [31 and 32] reports positive reactions in animals between the 5th and 
400th days of infection. Carriers were always positive to Trichinella antigen and 
negative to Ascaris antigen, and non-carriers were always negative to Trichinella 
antigen. Trawinski [61] finds the intradermal test specific in pigs, and suggests its 
use for diagnosing infection before the pig is slaughtered for food. 

Trawinski [62] also draws attention to the possible use of the precipitin test in 
pigs at the time of slaughter ; itis likely to be more accurate than present methods 
involving the microscopical search for cysts. Augustine and Theiler [3] reported 
favourably on its use, in human infections, but found false positives in patients 
undergoing quinine treatment for malaria. Bachman, Molina, and Gonzalez [6] 
found anomalous reactions with human sera in Porto Rico, where infection is almost 
certainly absent; but they consider that these can be readily differentiated from 
true precipitation rings. The test has been found specific by Trawinski [61] in pig 
infections, by Trawinski and Maternowska [63] in rabbit infections, and by 
Spink and Augustine [58] in human infections; Trawinski finds that the test 
becomes positive in pigs from the eleventh day of infection, whereas Spink and 
Augustine give twenty-eight days as the correspondjng period in human infections. 
This discrepancy may be associated with different methods of preparing the antigen, 
concerning which there is a sharp division of opinion. 

The various American workers follow Bachman’s method with the modification 
that Coca’s solution is generally used for diluting the antigen in both intradermal 
and precipitin tests. Both Trawinski and Maternowska prepare their antigen as 
follows. Rabbits are experimentally fed with cysts. After about twenty days, 
before encapsulation has occurred in the rabbit, it is killed and its masseters are 
exposed to peptic digestion. The larve are concentrated and repeatedly washed to 
free them from particles of rabbit muscle ; they are then picked out individually, dried, 
and extracted with a 1: 500 solution of sodium chloride. Sodium chloride is also 
used for diluting the antigen. These workers attribute the anomalous results 
sometimes obtained by American workers to the use of Coca’s solution in diluting 
the antigen. Thus, Spink and Augustine [58] have reported occasional precipitation 
rings in the control tubes (Coca’s solution floating on serum). Trawinski [61] 
considers that the phenol in Coca’s solution can give rise to precipitation using 
normal sera. 

The persistence of both these immune reactions in man, four to nine years after 
recovery from trichinosis, has been reported by Theiler, Augustine, and Spink [60]. 
‘The intradermal reaction, though not severe, was quite characteristic. Precipitation 
rings could not be demonstrated, but flocculation occurred if the tubes were shaken 
and stored in the cold overnight. The authors suggest that ‘ ‘fixed ” antibodies are 
produced to a greater extent and show greater persistence than-“ free’’ antibodies 
circulating in the blood. 


In this somewhat miscellaneous survey an endeavour has been made to build up 
a picture of parasitism, especially as exemplified by the cestodes. They repeatedly 
follow the complicated routine of their life-cycle, yet depart from it occasionally in 
an attempted adjustment to abnormal circumstances. They display ingenious 
processes, physical and chemical, for resisting the digestive ferments of the host 
and so gain access from the outside world to the host’s tissues or intestinal lumen. 
Once there, they adapt themselves to changed conditions (plentiful food but little 
oxygen) by assuming an anaerobic mode of life. Then the host intervenes, at least 
n some somatic infections, by elaborating antibodies which protect it from super- 
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infection. So that, in the end, something like equilibrium between the two is 
achieved. These antibodies, cautiously used, give the clinician a number of valuable 
diagnostic techniques. 

The picture is, of course, far from complete even with respect to existing 
knowledge (it omits particularly the many tissue reactions of the host); and there 
are extensive areas which cannot yet be filled in. But it is more detailed than 
would have been possible ten years ago. With further researches into the physiology 
and immunology of helminthic infections, it is likely that their diagnosis, treatment, 
and prevention will become increasingly precise and effective. 
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Professor LEIPER, remarking on the change in direction of helminthological research in 
recent years, said that the study of the morphology and bionomics of helminths in relation 
to diagnosis and prevention was being superseded by investigations into the biochemical 
relations of the parasite to the host and these were revealing new biological—as well as 
pathological—facts of great and often unsuspected significance. 
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DISCUSSION ON THE MEDICAL ASPECTS OF THE 
MENOPAUSE 


Sir W. Langdon-Brown: Neither the importance nor the complexity of the 
subject under discussion can be doubted. It is something of a reproach to medicine 
that somany women spend months and even years in a state of physical and mental 
suffering over what is a physiological event-—a state which often causes misery to 
others as well as to themselves. 

Some years ago Beckwith Whitehouse and Wilfred Shaw independently described 
the mammalian cestral cycle as follows: (1) Anestrum, or period of rest. This 
phase is lacking in human beings. (2) Pre-astrum, a period of endometrial growth 
and functional activity, during which ripe follicles project from the surface of the 
ovary. (3) G’strum accompanied by secretion and desquamation, accompanied in 
some animals by slight hemorrhage. (4) Pregnancy or pseudo-pregnancy, the 
variation between these two really being only one of degree. This is followed by 
involutionary changes. 

Ovulation occurs between the thirteenth and seventeenth day of the human 
cycle, from which date pseudo-pregnancy exists until about the twenty-eighth day, 
when necrosis of the decidua and external hemorrhage begins. But simultaneously 
with this a new pre-cestral stage has begun. The phases overlap. Thus from 
puberty to the completed menopause the healthy endometrium is never at rest; it 
is always either functioning or preparing to function. Therefore, unlike other 
mammals, woman has never experienced since puberty an ancestral phase and she 
enters on the climacteric with the running-down of a clock that has been ceaselessly 
going. This must inevitably give a big shock to the whole organism. Whether our 
present civilization could have been built up if human beings had had a regular 
breeding season may be doubted, but it behoves us to remember the price women 
have had to pay towards the maintenance of such civilization as we possess. 

We must not be misled however into regarding the whole question as simply one 
of estrin. According to Zondek the activity of hormones seems to depend upon the 
integrity of cellular structure. We must admit that we have no knowledge of what 
change in cellular structure renders the reproductive organs unresponsive. But 
keeping to the endocrine factors for the present, we have two others still to consider, 
(1) the influence of the pituitary and (2) the bisexual nature of the ovary. (1) The 
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interdependence of pituitary and ovary is so well recognized now, that I need only 
remind you of the importance of the anterior lobe secretions in completing sexual 
development and in maintaining the menstrual cycle. For instance, Collip showed 
that transplanting the anterior pituitary into the muscles liberates cestrin from the 
ovaries of an immature animal. But it often happens in medicine that gross patho- 
logical lesions help to throw light on minor disabilities and normal events. Cushing's 
syndrome of pituitary basophilism is associated with the grossest departure from the 
normal, yet its study has led to interesting deductions as to physiological processes. 
After Evans’ and Simpson’s valuable work in separating the growth and sex hormones 
from the anterior pituitary, it was concluded, on what now appears to have been 
insufficient evidence, that the basophil cells formed the sex hormone, while the eosino- 
phil cells formed the growth hormone. As far as I know, Woollard was the first to 
query this, pointing out that an extra amount of sex hormone could hardly be expected 
to cause such virilism and decay of sexual functions as is seen in a woman with 
pituitary basophilism. Injection of gonadotropic hormone does not produce any- 
thing like basophilism. He envisages the basophil cells rather as inhibitors, while 
the eosinophil cells are stimulators, of the normal activities of the other ductless 
glands. Levy Simpson, as well as Lescher and Robb-Smith, has similarly come to 
the conclusion that the basophil cells are the source of some depressive inhibitory 
substance. 

How can we account for virilism in women when there is an increased secretion 
of a hormone which is normally inhibitory ? Certain tumours of the ovary—the 
arrhenoblastomas—appear to afford the key ; some of them actually show tubules 
like the seminiferous tubules of the testis, and, according to Meyer, they arise from 
some undifferentiated cells persisting in the rete, which are potentially male. 
Witschi sums up the position by saying that the medulla of the ovary is male and 
its cortex female. If the normal activity of the ovary is inhibited, the persistent 
male rudiment predominates. In this connexion it is significant that adrenal 
cortical cells resemble these ovarian medullary cells and develop from similar 
embryonic structures. 

1 have rather laboured these points in order to show that as the ovary is a 
bisexual gland, it must greatly increase the upset of the whole organism when its 
normal feminine activity falls into abeyance. Some have even maintained that 
virilism differs in degree rather that in kind from the normal changes of the 
menopause. To a certain extent this is true. As the ovary then begins to undergo 
a fibrosis starting on the surface and extending inwards towards the medulla, we 
might expect a tendency to virilism at that time. I shall have to return to the 
subject of the basophil cells again when I deal with the vascular disturbances of the 
climacteric. 

There can be little doubt that the state of the endocrine system existing previous 
to the menopause has a considerable influence. For instance, symptoms of hypo- 
or hyperthyroidism are apt to appear, according to the previous make-up of the 
individual. It is recognized that either myxcedema or Graves’ disease are liable to 
appear then. These are but the extreme terms of conditions which are quite 
commonly displayed in minor forms. This is probably why such conflicting opinions 
have been expressed as to the propriety of thyroid administration at this time. The 
stout, lethargic, arthritic subject with a tendency to headaches will probably benefit 
by it, especially if the basal metabolic rate is below normal. The thin, highly 
strung subject, prone to palpitations, will not. 

The state of the pituitary is also rather complicated. Maranon has committed 
himself to the statement that hypopituitarism is the rule at the menopause. This 
is much too simple and definite. While it is true that the ovary is dependent on 
the anterior pituitary for stimulation, and that hypophysectomy leads to suppression 
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of function and ultimately to parenchymatous degeneration of the ovary, on the 
other hand, removal of the gonads appears to be followed by a temporary increase 
in the number and function of the sex-stimulating cells in the anterior pituitary. 
A new type of cell—so-called “castration cell” —appears in that gland after 
odphorectomy. Fluhmann and others have found the pituitary sex hormone in the 
urine of climacteric, but not of younger, women. This modification both of structure 
and function is only temporary. It is true also that the obesity of the climacteric 
tends to be of the limb-girdle hypopituitary type, but it is also true that some women 
then assume a somewhat acromegalic aspect, which indicates increased activity of 
the eosinophil cells in the pituitary. 

As far as we can unravel the existing and somewhat conflicting evidence, it would 
appear that as the ovary begins to fail, there is a temporary effort on the part of the 
pituitary to compensate for this by increased production of sex hormone, which 
disturbs the whole balance. That this is the correct interpretation is supported by 
the accumulating evidence that many of the discomforts of the menopause may be 
alleviated by the administration of cstrin to correct that balance. It would also 
help to explain why such administration does not have to be continued indefinitely, 
since this pituitary reaction is only temporary. 

The position has been summarized thus: It has become evident that the ovary 
and anterior pituitary are complementary ; too much cestrin depresses pituitary 
activity, while too little makes it unusually apparent. But there is a third member 
of what we may call the sympathetic-endocrine group which interacts with the 
gonads—I mean the adrenals. The tendency to increased vascular tension, to 
moderate hyperglycemia and even to glycosuria suggest some degree of increased 
activity of the adrenal medulla, while increased activity of its cortex is known to 
tip the balance towards virilism. Hannan maintains that the blood-pressure and 
pulse changes during the vasomotor crises of the menopause are similar to those 
produced by an intravenous injection of adrenalin, and that those women who 
particularly suffer from flushings are specially sensitive to adrenalin. He main- 
tains further that the vasomotor and nervous symptoms should not be attributed to 
hyperthyroidism unless that conclusion is confirmed by an increased basal meta- 
bolic rate. He attributes them to ovarian deficiency and has found, as others 
have, that cestrin helps to control them. Putting it another way, here again 
the balance appears to be disturbed in favour of the adrenals and against 
the ovary. 

To sum up this section of the argument: the endocrine balance is disturbed by 
the diminution of ovarian function, which produces a relative or absolute increase 
of certain anterior pituitary and adrenal functions, while the thyroid is speeded up 
in the direction in which it is already tending to go. We may hope for further light 
on this complicated subject from Zondek’s researches, now in progress, on the effects 
of large doses of cestrin on the thyrotropic and growth hormones. 

I must next consider the cardiovascular conditions in more detail. I have not 
come across any evidence which justifies the idea that there are any intrinsic 
cardiac changes, apart from the myxcedematous infiltration of the heart-muscle 
which occurs in gross hypothyroidism and would not apply to the ordinary run of 
cases. Of vascular changes, on the other hand, there is plenty of evidence. We 
know that hypertension may have its origin at the menopause and may become 
permanent, ultimately affecting the heart indirectly, while vasomotor instability is 
the rule rather than the exception. As to the hypertension which is such a promi- 
nent feature of pituitary basophilism, Cushing is of opinion that the increase of 
basophil cells is the direct cause. Crooke has called attention to a characteristic 
hyaline change in these cells which he regards not as degenerative in character but 
as an expression of altered function. In conjunction with Dorothy Russell and 
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Horace: Evans, he has described two cases of basophil adenomas in which cardio- 
vascular hypertrophy was the salient feature, while most of the other ordinary 
characteristics of the syndrome were absent. In Addison’s disease, with its typically 
low blood-pressure they found an extreme reduction in the number of basophil 
cells. They are, however, not prepared to go as far as Cushing, but I must confess 
that the association between the number of basophil cells and blood-pressure is 
rather striking and may afford some explanation of the rise of pressure in later life, 
which may be precipitated by undoubted changes in the pituitary that occur at the 
natural or artificially induced menopause. 

There seems, as I have said, to be a considerable body of opinion that lack of 
cestrin plays an important part in the flushings and vasomotor disturbances of the 
menopause. Some years ago Hannan, by observations on the blood-pressure, 
found that it rose steeply during a premonitory chilliness, and fell abruptly during 
the phase of flushing and sweating. We know that such symptoms usually show 
themselves before the menstrual cycle is totally extinguished. The vertigo which 
is also fairly common appears similarly to be due to these rapid changes of pressure. 
These seem to be part of a general upset in the sympathetic-endocrine balance 
following the withdrawal of the proper supply of cestrin, in which the adrenals 
play a predominating part. That various preparations of estrin greatly alleviate 
these symptoms has been the experience of a good many observers. But that there 
is still some unknown factor is illustrated by the number of cases in which oéphor- 
ectomy has been performed ten or more years previously, so that the compensatory 
reaction of the pituitary has presumably come to an end, yet in which vasomotor 
instability asserts itself as violently as ever at the time when the menopause is 
normally due. Possibly this is owing to that unexplained cellular change which 
Zondek postulates. 

Of late years it has become possible to associate to some extent the endocrine 
and psychical changes at this time, but we must be careful not to push this too far. 
That the diencephalon is the seat of emotional expression and represents the head 
ganglion of the sympathetic nervous system is now generally admitted. That on 
the other hand it has close associations with the pituitary is also clearly recognized. 
Indeed the pituitary is the intermediary between the emotional centres and the 
gonads. That this relationship is liable to be disturbed at the menopause is almost 
inevitable. Below the psychical level such a disturbance may play a part in 
producing the digestion upset which is so common then, for Beattie and Sheehan 
have shown that the diencephalon definitely influences gastric motility. 

I started out with the intention of avoiding laying too much stress on the 
endocrine factors, but without much success. The more one considers the evidence, 
the larger part do these seem to play. But we must not neglect the general make- 
up of the personality. Much depends on the way a woman approaches the meno- 
pause. Beran Wolfe says that more than one woman has confessed to him that 
she believed that after it a woman lapsed into a sort of spiritual and physical 
senility for which no remedy existed. I think that in the past at any rate this 
attitude has not been uncommon and its effects are disastrous. It is most important 
that a woman should make investments, as it were, of interests which will continue 
into later life. This is so obvious as not to need stressing in this audience. We, at 
least, should be emancipated from the fallacy that a woman’s value to society lies 
solely in her ability to procreate. If she feels that her importance has gone with 
the loss of this function, her resulting fears seriously affect a mechanism which as I 
have tried to show, is out of balance and trying to discover a new position of 
equilibrium. And these fears can affect the whole body. As has been said, “ Each 
organ is saying ‘No’ as loud as it can, and the result is a cacophony of jangled 
nerves and physiological ailments.” The better a woman has adapted herself to 
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life as a whole, the less likely are the psychical aspects of the menopause to affect 
her. But it must never be forgotten that the physical aspects are often hard to 
bear, and call for sympathetic handling which can be more efficient now than they 
were in the past. 

That last sentence leads me to my two final points: another definite physical 
trouble—arthritis ; and the general principles of treatment. 

Hertoghe was the pioneer investigator on the association between rheumatism 
and minor manifestations of hypothyroidism, which he regarded as due to infiltra- 
tion of the articular ligaments with myxcedematous material. We may therefore 
expect that the hypothyroidic type of menopausal patient will suffer from the fibro- 
sitic type of joint trouble. It is a familiar observation that a multipara will have 
an exacerbation of perhaps a chronic backache at this time. According to Edgar 
Allen, the corpus luteum of certain animals secretes a hormone to which he has 
given the name re/axin, which relaxes the pelvic ligaments at the time of parturi- 
tion. This is not formed by the human corpus luteum, which is presumably 
another penalty women have to pay for the upright posture.. If overstretched 
ligaments undergo this infiltration at the menopause we can well understand the 
backache which is in fact often improved by thyroid extract and support. F. G. 
Thomson considers that there is a villous arthritis, a form of chronic hypertrophic 
synovitis usually confined to the knees but occasionally occurring in other joints, 
which is typically climacteric. Although if untreated it may go on to the formation 
of osteophytes, he regards it as distinct from ordinary osteo-arthritis. In addition 
to the thyroid lack, the ovaries may play a part in menopausal arthritis. 
Cumberbatch and Robinson claim that diathermy to the cervix improves climac- 
teric arthritis by restoring some function of the ovaries, but this has been contested. 
Ovarian failure may be a factor in climacteric arthritis, but I should agree with 
Strauss that endocrine disturbances are in general not suflicient to produce joint 
disease, but in a considerable proportion of cases they create a suitable soil for other 
damaging factors. 

Treatment.—Until recently our treatment has had to be chiefly symptomatic. 
Hypertension calls for dietetic treatment and the administration of iodine, which 
will also help to stabilize the thyroid. Liquor sedans or the barbiturates cautiously 
given and controlled help to alleviate flushings, while bromides are generally 
deleterious, except in small doses for short periods. Thyroid had better be reserved 
for those cases which show definite evidence of hypothyroidism, and in any event 
should be limited to small doses. 

The experimental data concerning cestrin were for some years far ahead of the 
clinical. Frank gave a depressing account of the activity of many of the prepara- 
tions on the market a few years ago. Yet on general grounds it has been felt that 
if an active preparation of cestrin were available, benefit would follow its use. The 
experimental data to which I have referred now give us a more rational ground for 
its use. Perhaps the best results have been obtained in the relief of vasomotor 
symptoms. That active preparations are now available is clear. Of late it has been 
rather fashionable to treat the vulvo-vaginitis of children by cestrin. Whether the 
immediate improvement wrought thereby is permanent remains to be seen, but I 
have been informed of several cases in which its employment was followed by 
precocious sexual development. 

In treating menopausal disorders by cestrin we are not troubled by some of the 
doubts which beset its use earlier in life, such as the risks of using the wrong prepara- 
tion at the wrong time, to which F. H. A. Marshall has called attention, or its 
inhibitory influence on the anterior pituitary which Zondek has described, for, as I 
have shown, this damping effect is needed then. The close chemical similarity 
between cestrin and carcino-genetic substances, and the actual production experi- 
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mentally of pituitary and mammary new growths by the former—as shown by Cramer 
and Horning—need not alarm us, since they estimate that w@strin would have to be 
given for from seven to ten years before this risk could arise. A practical difficulty 
remains ; the cost of cestrin is still high, though lower than it was. Moreover as 
Dodds and Robertson found, it is difficult to exclude the element of suggestion. 
Meyer and Goldstein condemn the use of the anterior-pituitary-like substance 
obtained from pregnancy urine for two reasons, firstly because, as we have seen, 
menopausal women usually have an excess of this hormone in the blood, and secondly 
because pregnancy urine does not contain those pituitary hormones which influence 
metabolism. They conclude that its administration is therefore theoretically 
unsound and they have found it clinically valueless. Valerian is an example of an 
empirically useful drug which has suffered from an absurd explanation given 
centuries ago as to its mode of action. But it is not a “ devil dodger,” nor does its 
efficacy reside in its odour. That it has a real and sedative influence on the 
autonomic nervous system can be objectively shown by the way it diminishes the 
output of urine in diabetes insipidus. It acts also when given in non-punitive forms 
and we are therefore justified in continuing its use for menopausal symptoms. But 
we must never lose sight of the psychological part of the treatment. How far 
and in what way we employ it will depend on our individual points of view, so I 
shall content myself with saying that in my opinion it is an absolutely essential 
factor. I do not think it is wise to urge a patient with menopausal symptoms to 
engage in social duties if she shrinks from them. It is ‘well for her to have a time 
of retreat while her endocrine system settles down to a new and more stable 
equilibrium. 


Dr. A. P. Thomson: Sir Walter Langdon-Brown has reviewed the available 
knowledge of the endocrine changes associated with the menopause: I propose to 
follow a humbler and less exciting path and to discuss the clinical aspects of patients 
in whom symptoms of the menopause were prominent or important. 

I will begin by reminding you of the chief conclusions of the investigation 
carried out by the Medical Women’s Federation which were published in the Lancet 
in 1933. In that investigation 1,197 women past the menopausal age were reviewed ; 
of these, 835 had been married and 362 were single. The actual relationship of the 
number of married to single women in this country is, I believe, about 6 to 1, so 
that slight corrections in the total percentage figures may be necessary. None of 
the women included in the investigation had been gynecological patients. 

It was found that 15% had passed through the menopause without any dis- 
comfort ; of the 85% who had symptoms, 10% were completely incapacitated for 
varying periods. In the great majority the symptoms were mild: “ flushings” 
occurred in 62%, hemorrhage in 20%, and obesity followed in 34%. 

My own analysis is based on the case histories of 200 women seen in the course 
of five years in private practice (1929-1933 inclusive): in these the menopause was 
prominent either because the patient feared that it was the cause of her distress or 
because her doctor had suggested it was so. 

The large majority had the symptoms of an anxiety neurosis: they were mostly 
obsessed with the idea that with the onset of the menopause they were doomed to 
two or three years of ill-health and suffering, and that subsequently they would rapidly 
become senile and lose all “ attraction and value,” as one of them put it to me. 

Groundless fear of this sort seems much more common among the middle and 
upper classes than it is among the poor. Out-patient work at a General Hospital 
does not afford much time for the discussion of symptoms of the menopause, 
but I have met with many harassed mothers of the working class who positively 
welcomed the arrival of the period of infertility. 
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Fear of cancer is very common and it is particularly so at the menopause; a 
large number of women consulted me for this reason alone though they but rarely 
admitted it until I told them there was no evidence of malignant disease. 

In this group of patients reassurance is all that is necessary ; drugs of any kind 
are, | believe, best avoided. 

Some years ago I referred several patients to psycho-analysts, but the results 
were so unfortunate that I never advise analysis now. I should be glad to hear 
opinions on this point; my experience may not have been general. 

From the notes of my cases I am astonished by the frequency with which I 
have considered thyrotoxicosis as a possible diagnosis. In the great majority the 
symptoms came to nothing, but I mention them in order to say that I believe that 
surgical treatment of thyrotoxicosis in menopausal women should only be undertaken 
when the evidence is completely convincing. 

Mr. Seymour Barling has recently reviewed the results of his numerous cases 
of thyroidectomy, and he tells me that he has found a small group of unsatisfactory 
results in women who were operated on about the time of the menopause. He 
summarized his experience of thyroidectomy in a simple but valuable aphorism : 
“When in doubt, don’t do it—especially at the menopause.” 

Another important group consists of those in whom symptoms of the menopause, 
such as flushing, hemorrhage and nervousness, were severe and some gynecological 
procedure had been suggested for their relief. I see these patients generally because 
the relatives of the family have become alarmed at the proposed operation and 
come to consult me with the question, “ Will her heart stand the anwsthetic ? ” 
Frequently a systolic murmur has been found by the doctor in charge of the patient, 
and he has mentioned it either to her or to her husband. 

I have earned, I fear, a certain unpopularity by refusing to behave as it was 
obviously expected that I should; that is to say, I have not been content merely to 
express an opinion as to whether or not the cardiovascular system of the patient 
would withstand the attentions of the anesthetist, but I have ventured to say 
whether I thought the proposed operation was wise or not. 

In this type of patient anwmia is common; often, indeed, anwmia has been 
responsible for the systolic murmur, and in general, though not always, it has been 
the consequence of excessive hemorrhage. It is stated in gynwcological papers that 
severe hemorrhage at the menopause is invariably due to gross pelvic pathology. 
Views as to what constitutes gross pelvic pathology vary in different parts of the 
country and with different gynecological surgeons, and a cynic would probably add 
with different social classes of patients. Be that as it may, I can say quite definitely 
that common-sense treatment with rest, fresh air, a liberal diet, and adequate 
administration of iron will enable quite a considerable proportion of such patients to 
pass through the menopause without the gynecological interference that has 
threatened them. 

The third group that emerges from my analysis is that in which various patho- 
logical conditions develop at the menopause, though it is by no means certain that 
they are directly due to it. 

Of these conditions the most important and the most frequent is obesity. It is 
arguable, of course, that the obesity is of endocrine origin and in a few cases I 
believe it is so; the majority of women, however, who become obese at the 
menopause do’so because they allow themselves to become slack physically; they 
avoid their usual exercise either at work or in games for fear that exertion is bad 
for them while they are “at the change.” It is a remarkable fact that in the 
investigation by the Medical Women’s Federation to which I have referred it was 
found that obesity occurred in 40% of married women but in only 20% of the 
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single. In general it is easier for a married woman to coddle herself than for her 
unmarried sister. 

Menopausal arthritis is described usually as an affection of the larger joints and 
particularly of the knees. I doubt if it deserves separate identity. I cannot find 
any history in my records of menopausal arthritis in a thin woman, and I see no 
reason to suppose that it is anything more than an osteo-arthritis due to the increased 
strain of heavy weight and bad posture. 

Hyperpiesis is occasionally a symptom of the menopause; when it is so, the 
blood-pressure falls in the course of two or three years. Unfortunately most 
patients in whom a raised blood-pressure is discovered prove to be true hyperpietics 
and get no relief as the years pass. 

That various endocrine syndromes such as myxcedema, acromegaly, and 
pituitary basophilism occur at the menopause is true, but they also develop at 
other ages and I am not convinced that they are particularly frequent then. 

Addiction to alcohol or drugs—either opium or barbiturates—is a real risk of 
the menopause and I have notes of several cases. Of the grave psychoses I have 
but little experience. 

Certain symptoms of long standing—those of migraine, for instance—are often 
aggravated at the menopause ; later they may entirely disappear; but this happy 
deliverance is not as frequent as is generally believed. 

In the event of the failure of the simple measures of treatment that I have 
already mentioned, the problem remains whether anything more can be done to 
help the readjustment of the endocrine system. I have used various ovarian 
extracts and other endocrine products—such as prolan—both by injection and 
orally and have been somewhat disappointed with them; in a few cases there is 
remarkable improvement, but when suggestion is discounted the number that 
derive real benefit seems small. Thyroid should rarely be given unless there is 
obvious myxcedema. 

There is an odd belief in insulin ; it is said to be an antidote to cstrin. I find 
it difficult to believe this: if it were true, diabetics should often suffer from 
menorrhagia, but they rarely do. In my hands insulin has proved of no value. 

My colleague Beckwith Whitehouse suggested to me a return to what he called a 
mediseval method, that of bleeding, and I know of several patients in whom severe 
flushing has been relieved to a great extent by repeated small venesection ; most of 
these had hypertension. 

The value of the various gynzcological operations I am not competent to discuss. 
Thomas Wilson, when I was a student, made an exhaustive investigation of the 
after-histories of the patients in whom he had for various reasons induced an artificial 
menopause and reached the surprising conclusion that on the whole those women 
suffered least from whom he removed both uterus and ovaries. His results were 
disputed but I believe modern gynecological opinion is not definitely opposed to 
them to-day. 

We would all agree, I expect, that symptoms after an artificial menopause are 
frequently more severe than after one that occurs naturally. 

I am surprised that the simple measure of small repeated doses of X-rays to the 
pelvic organs has lost ground so much in favour of radium implantation or deep 
X-rays. The simpler method of the early period of radiology involved very little 
disturbance to the patient and was occasionally very successful. 

I have treated a few cases recently by radiation of the pituitary but I have not 
yet sufficient experience to warrant any opinion of the method. Two patients 
seemed to derive great relief. 
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Dr. P. M. F. Bishop: I shall confine my contribution to the endocrine basis 
of the menopausal syndrome. 

Aschheim and Zondek were the first to show that at the menopause there 
appeared in the urine a factor capable of producing enlargement of the graafian 
follicles, when injected into immature female mice or rats. It was subsequently 
pointed out that the anterior lobe of the pituitary and the ovary were complementary 
in their activity. Decline in ovarian activity led to increased secretion of the 
gonadotropic principle of the anterior lobe. This theory was used to explain the 
rhythmical nature of the normal menstrual cycle. During the first few days of the 
menstrual cycle relatively little cestrin is being secreted by the ovary. In con- 
sequence there is a comparatively high output of the follicle-stimulating hormone of 
the anterior lobe which, for the sake of simplicity, I shall refer to as prolan-A. 
Under its influence the follicle ripens and enlarges and secretes more and more 
estrin. The prolan-A concentration therefore falls. Directly following ovulation 
there is a drop in the wstrin secretion. Once again the pituitary becomes active, 
and the luteinizing hormone, prolan-B, is secreted. Under its influence the corpus 
luteum matures and both progestin and wstrin are poured into the circulation. 
The pituitary activity is inhibited, and the corpus luteum, deprived of prolan-B, 
rapidly degenerates. The cstrin level falls and the superficial layer of the endo- 
metrium is shed. The secretion of prolan-A recommences and another cycle is 
begun. 

This complementary pituitary-ovarian relationship is the important endocrine 
factor in the menopausal syndrome. Without doubt the gradual decline of ovarian 
activity is the starting point. A compensatory over-secretion of prolan-A occurs. 
In the early days of the menopause this may be so marked that the excreted prolan 
may give rise to the so-called “ Reaction I of Zondek ”’ with the ordinary qualitative 
Aschheim-Zondek technique. 

Since the menopausal syndrome is associated with decline of ovarian activity, 
it seemed logical to treat the symptoms by the administration of some preparation 
of cestrin, and such treatment has met with marked success. 

It has, however, recently been pointed out that the appearance of symptoms is 
directly due not to the withdrawal of cstrin but to the appearance of prolan-A. 
This is, perhaps, best exemplified by the sequence of events following bilateral 
ovariectomy. In this case the source of cestrin is suddenly and completely cut off, 
and as the result of this withdrawal of m@strin a menstrual period frequently occurs 
within a few days of the operation. Menopausal symptoms which, of course, are 
apt to be very much more severe in the case of an artificial menopause than when 
the condition occurs naturally, do not appear, however, for some time. It is usually 
from three to six weeks before the hot flushes appear. These time relations fit in 
far more closely with the gradual appearance of prolan-A than with the sudden 
disappearance of cstrin. Fuller Albright and others have studied the urinary 
output of prolan-A and cestrin in relation to the onset and frequency of hot flushes 
after castration, and their findings are in agreement with this theory. The prolan-A 
curve and the frequency of hot flushes curve run more or less parallel. Further- 
more, the administration of cestrin lowers the prolan-A concentration by damping 
down the pituitary, and the menopausal symptoms are relieved. 

So far these observations appear to be of academic interest only. But they do 
throw some light on the rationale of the treatment of menopausal symptoms with 
estrin. The fact that the administration of cestrin relieves the symptoms—not by 
direct replacement, but by gradually lowering the prolan-A level—means that one 
should not expect immediate relief. Furthermore, it has been noticed that sudden 
discontinuance of cestrin-replacement therapy leads to the rapid reappearance of 
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prolan-A and of hot flushes, whereas it takes, as we have observed, some weeks for 
these symptoms to appear after castration. It is important, therefore, to avoid 
promiscuous cstrin therapy, and in this connexion it is to some extent true that 

what she’s never had, she’ll never miss.’ Thus, prophylactic treatment of the 
menopause seems highly undesirable. The object to be aimed at should not be to 
cut the prolan-A level down to zero, indeed it is doubtful whether this ever occurs 
naturally, for prolan-A has frequently been detected in the urine of very old women. 
One should rather aim at keeping the prolan-A at such a level that the patient is 
not unduly disturbed by her symptoms, and gradually lower the cestrin dosage as 
the patient becomes adjusted to higher and higher levels of prolan-A. 

High doses of cestrin are usually unnecessary, at any rate for the commoner 
menopausal symptoms—such as the vasomotor disturbances—and consequently 
cestrin injections are, fortunately, seldom required. It has been my practice to begin 
with doses of about 500 international units daily by mouth. If this does not 
control the symptoms, the dose is raised to 1,000, and this is usually completely 
effective. 

There are, of course, certain more severe sequele of the menopause, which 
demand much higher doses, such as 10,000 to 50,000 units once or twice a week 
by injection as well as 1,000 units daily by mouth. Pruritus, kraurosis, and 
leukoplakia vulve, fall into this class and, provided sufficiently high doses are given, 
the results are little short of miraculous. 

I do not mean to suggest that it is necessary or even desirable to control every 
menopausal case which is being treated with cestrin by urinary estimations of 
prolan-A and cestrin. To begin with, these estimations are still laborious, expensive, 
and not very accurate, especially in the case of prolan-A where the chemical 
extraction is difficult and the end-point of the methods of biological assay at present 
in use highly indeterminate. Furthermore, there is nothing to be gained by such 
methods. The clinical symptom of hot flushes is a perfectly adequate indication of 
the hormone imbalance. 

Finally, there is one important observation that I would bring to your notice. 
Patients treated with cestrin, for whatever complaint, frequently volunteer the 
information that they experience a sense of well-being. All of us suffer only too 
frequently from the voluble and discontented menopausal patient with all her aches 
and pains, and I have been gratified by the change of mental attitude which cestrin 
has afforded some of these patients, converting them almost into cheerful, kindly 
rays of sunshine. 


Dr. E. Stolkind: In London about 80% of women between 40 and 50 years of 
age suffer from symptoms of the menopause either in slight or severe form. The 
most distressing symptoms are hot flushes in the head, neck, and upper part of the 
thorax, sweating, faintness, giddiness, disorder of sleep, palpitation, pruritus. Many 
London women, especially of neurotic type, suffer from psychoneurosis (minor 
psychosis) ; insanity only- occurs in predisposed persons. There is often depression, 
irritability, hypochondria, a feeling of inferiority, jealousy without any cause. Most 
prominent are the symptoms of anxiety psychoneurosis, with various morbid fears. 
Many came to the hospital crying that they are “going mad” that their “ brains 
are going wrong.” . . . Some were ashamed to see anyone on account of the hot 
flushes ; others were afraid to do their shopping as they “might be suspected of 
stealing.” ... 

Psychotherapy is the method of choice. After thorough examination I always 
begin treatment by explaining to the patients that all the symptoms are due to 
a physiological transition period (change of life) and I reassure them that hundreds 
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of other women are suffering from the same complaints, and that in a few months, 
or it may be in a longer period, improvement will come. Persuasion generally gives 
good results. I advise patients to lead a regular life, to avoid stress and anxiety, 
and to be more philosophical. In many cases physiotherapy and the administration 
of thyroid are of great use. 

I previously used various commercial preparations of ovarian and corpus luteum 
extracts and came to the conclusion that, if taken by mouth, they were absolutely 
useless and only waste of time and money. I have never seen a patient who really 
benefited from them. This is also true of injections of these preparations; they 
have probably only a psychological effect, as I have obtained the same results after 
injections of arsenic, saline solution, or sterile water. Whether the commercial 
estrin preparations—which are at present far too expensive—are of more use, apart 
from their psychological value, is as yet impossible to say. Further critical 
investigations by physicians are necessary. 

I have never found venesection, recommended more than a hundred years ago, 
of any use to the patient in cases of high blood-pressure during the menopause. 
I have treated many patients who were suffering from anxiety-neurosis which was 
due to their having been told that they had “blood-pressure” and having 
consequently undergone venesection. I have seen patients treated for ‘‘ menopausal 
arthritis ’’ by diathermy of the cervix uteri. The results have been unconvincing, 
as there is no single proved case of arthritis which, in my judgment, has benefited 
by this method of treatment. 

I have known patients suffering from psychoneurosis during the menopause 
treated by psycho-analysis. Many of them were more nervous and exhausted than 
they had been at the beginning. Psycho-analysis should never be employed for 
women during the menopause. Persuasion gives very good results. 


Dr. Philip Ellman said that at his out-patient department at the St. John 
Clinic and Institute of Physical Medicine and at the Rheumatic Unit, St. 
Stephen’s Hospital, L.C.C., cases exhibiting ‘‘ medical aspects of the menopause” 
were frequently encountered. He instanced particularly a syndrome of “ obesity, 
hypertension, hypothyroidism, and endocrinal arthritis.” This syndrome occurred 
at or about the period of the menopause in women in whom myxcedematous pads 
of fat were deposited in characteristic areas about the body, with a resulting dis- 
turbance of body equilibrium. The result was that certain dependent joints were 
subjected to a considerable degree of overstrain. These joints, principally the 
knee-, ankle-, and hip-joints, were often found to be osteo-arthritic. It was 
difficult to say whether the joint condition was a primary or secondary affection 
resulting from endocrinal obesity. Was one justified in speaking of ‘ menopausal 
arthritis ?”’ 

The response to physical treatment in the form of intrapelvic diathermy, as 
outlined by C. A. Robinson, was, in his (Dr. Ellman’s) experience, often a very 
beneficial one. He could not help feeling that the ovaries were acted upon by this 
form of treatment. The response to thyroid extract in these subjects was frequently 
quite remarkable. Presumably in this condition there was a definite dysfunction of 
the ovarian and thyroid glands. The obesity, arthritis, and hypertension appeared 
all to show a favourable response to treatment. 

Another condition which he had encountered was the so-called “ menopausal 
acromegaly.”’ In a case of acromegaly which had been shown at a meeting of the 
Section of Physical Medicine the onset was definitely related to the menopause. In 
view of his experience of favourable results in certain medical aspects of the 
menopause, the treatment by intrapelvic diathermy was attempted without any 
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hope of success. Curiously enough, after a course of eight treatments, given twice 
weekly for one month, the patient experienced very appreciable benefit. Headaches 
were so far relieved that further treatment was given for three months, after which 
they became almost non-existent. The patient definitely stated that her tongue 
was more comfortable in her mouth, and that her hands were considerably 
smaller-—she required a smaller size in gloves. 

The inter-relationship of the ovarian and pituitary hormones and the favourable 
reaction of the one upon the other would appear to have been exemplified in this 
case, for after a rest period of six months certain symptoms and signs had returned 
and further response to treatment was again experienced. 
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An Unerupted Supernumerary Tooth causing Death of the Pulp of a 
Central Incisor.—W. E. HERBERT, M.R.C.S., L.R.C.P., L.D.S. 

Miss C., aged 29, attended Guy’s Hospital 15.5.35 on account of pain in the |1. The 
pain was sharp and shooting in character, and had only been experienced for a day 
or two. There was no history of injury and no cavity or filling in the tooth to 
account for damage to the pulp, which gave a normal response to thermal changes. 

Examination of the mouth revealed the absence of the |2. The patient gave a 
history of this tooth erupting somewhat external to the arch and being removed 
nine years previously. The |1 and |3 had subsequently closed up almost completely. 
There was a further history of a severe injury to the |T 1 region at the age of two 
years. 

Assuming that the |1 had received some slight injury which the patient had not 
noticed, a chipped incisal edge was smoothed-off, and caustic zinc chloride applied. 
The patient was asked to come again in a month’s time in order that the pulp might 
be re-tested. 

12.6.35: Patient attended, having had pain and tenderness for the previous two 
days, and on examination the tooth was found to be periostitic, and the pulp gave 
no response to thermal changes. Access to the pulp was gained through the 
cingulum and pus was found, though the apical one-third proved to be still vital. 
The contents of the pulp chamber were removed, and the canal reamed out and 
dressed with tricresol. 

A skiagram showed an unerupted supernumerary tooth in close association with 
the apex of the |1. There were no radiographical signs of infection, and an occlusal 
view did not show definitely whether the supernumerary tooth was placed labially 
or palatally. 

13.6.35 : Tricresol dressing renewed ; also renewed 17.6.35, 24.6.35. 

27.6.35: Root canal filled with Parfitt’s mixture and a gutta-percha point. 


Congenital Absence of Teeth.— W. E. HERBERT, M.R.C.S., L.R.C.P., 
L.D.S. 
L. J. W., aged 21. 
On examination.—The following teeth were found to be erupted (see fig. 1, p. 40). 
Dwarfed. 
76 48 iii #24 67 
65438211123 7 
Dwarted. 
X-ray examination showed that no unerupted teeth were present. No 
abnormalities of other epithelial structures such as nails, skin, or hair were found. 
History.—Patient cannot be certain whether the deciduous dentition was 
complete or not, and does not remember having had any of his permanent teeth 
removed. There is no history of other members of the family being similarly 
affected. 
JuLY—Oponr. 1 
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Fic. 1.—Before treatment. Fia,. 2.—After treatment. 


Treatment.—The appearance has been considerably improved by restoring the 
3 1|1 3 by means of jacket crowns as the 2 1|1 2. (Fig. 2). 


Two Cases of Fracture of the Roots of Two Incisors where the Pulps 
have remained Vital.— W. E. HERBERT, M.R.C.S., L.R.C.P., L.D.S. 
I.—A. C., a boy, aged 12, attended Guy’s Hospital in December 1935, for dental 


treatment. 
20.1.836: X-ray examination revealed transverse fractures of the roots of the |12 


(see fig.). When tested, these teeth were found to give a normal response to thermal 
changes. 


Transverse fractures of roots of two incisors. 


In summer 1934 the patient was thrown from his scooter on to a concrete road. 
The incisal edges of the 1|1 were chipped and he complained of a stabbing pain on 
eating his next meal. This had disappeared by the following morning. In autumn 
1935 he was thrown out of a trolly on to an inspection-cover, the |2 was chipped. 
As a result he had a dull pain on eating, but this lasted only a day or two. It is 
therefore not clear which of these two injuries caused the fracture of the |12, 
but in either case it would appear that the pulps are likely to survive. 

II.—The patient had an accident while playing cricket in August 1933, as a 
result of which all the incisors were found to be loose. They were wired together 
and later secured with a gold cap-splint. The splint was removed seven months 
later; the teeth were then fairly firm and all gave a normal response to thermal 
changes. 
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Skiagrams taken in July 1935 showed that the roots of the 1/1 had: been 
fractured, and also gave evidence of calcified tissue having been laid down at the 
site of the fracture. All the teeth involved in the accident are still vital. 

(For the notes and skiagrams of this case I am indebted to Mr. L. M. Balding, 
and Mr. 8. S. Gill, of Winchester.) 


Models showing Expansion in both Transverse and Antero-posterior 
Diameters of the Maxilla.—J. G. Turner, F.R.C.S. 

The models were those of the mouth of a girl, aged 13 years and 6 months, 
as (1) at present and (2) taken two years and six months ago when treatment was 
begun. 

They show an increase of 4 in. in the transverse diameter and of about § in. in 
the antero-posterior, while the teeth are vertical in the jaw. The movement of the 
tooth im toto, in place of the usual swing with the apex as a fixed point, was 
obtained by first expanding (or in the case of the anterior teeth, pushing forward) 
till the teeth were well splayed, and then putting in a splint plate fitting with a 
sharp edge as near the necks of the teeth as possible, to act as a fulcrum for the lips 
and cheeks to exert their compressing force on the crowns: the apices of the teeth 
were thus moved outwards. After a few months the process was repeated, with 
the result shown. The important point was the movement of the tooth apices. 


Bilateral Perforation of the Antrum and Nose into the Mouth, 
following Chronic Destructive Osteomyelitis of the Maxilla—GrorGE T. 
HANKEY, M.R.C.S., L.R.C.P., L.D.S. 

M.W., female, aged 55, married; three children. Health good previous to present 
disease. 

First seen by me in August 1935, when she attended the London Hospital on 
account of: “ ulceration and soreness of the upper jaw; chronic discharge of pus and 
occasional pieces of bone into the mouth; pain in the right cheek and eye; passage 
of food down the nose.” 

History of present disease.-—Twenty years ago, upper teeth extracted; five years 
ago, full dentures made; two and a half years ago, mouth began to ulcerate in 
upper molar regions; small pieces of bone came away; face very swollen and 
tender for many weeks-—especially the right side—patient blames the upper denture 
as starting the trouble; one and a half years ago, noticed perforation in right upper 
buccal suleus followed soon after by perforation in the left. Food came down her 
nose when she was eating ; six months ago, right side of face swollen at intervals, 
chronic discharge from both sinuses, with pain below the right orbit. 

On examination.—22.8.35 : Pufiiness of right cheek and eye,‘and of bridge of nose 
(fig. 1). Dentures ill-fitting. dentulous jaws. Large perforations of the buccal 
upper sulcus on both sides into the floors of the antra and sides of the nasal cavity. 
Chronically inflamed mucosa and bare bone visible; offensive discharge (fig. 2). 

X-ray examination.—(a) Occlusal view of the palate showed almost complete loss 
of alveolus on both sides. (b) Antero-posterior stereoscopic views of skull showed 
loss of antral outline, with erosion of bone below right orbit (fig. 3). 

The Wassermann reaction was negative on two occasions. The Kahn reaction 
was also negative. 

16.11.35: Patient examined by Mr. Morris (Aural Dept.). Piece of bone removed 
from left antrum for pathological investigation. 

Pathological report.— Portion of lamellar bone with chronic inflammatory 
fibrosis of marrow, covered by chronically inflamed mucosa. No evidence of 
neoplasm.”’ 

13.1.36: Patient was investigated under a general anesthetic by Mr. Morris, 
Who diagnosed the condition as ‘chronic inflammatory necrosis of alveolus with 
Perforation into the antra.”’ 
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Treatment.—The fitting of an upper denture with obturator-like flanges has 
greatly added to the patient’s comfort, as food no longer comes down the nose. 
Frequent syringing of the nose and sinuses will have to be continued. 

Surgical interference is contra-indicated beyond the occasional lifting out 
of small sequestra. The prognosis is, I fear, a very gradual progress of the 
disease. 

Conclusion.—This chronic destructive type of osteomyelitis occurring in the 
maxilla has been previously recorded. It can be best described as a “dry rot” of 
bone. The converse—a local hyperplasia of the maxilla of inflammatory origin, 
sometimes mistaken for a sarcoma, has been reported by Westmacott [1]. Last year 
I demonstrated a diffuse enlargement of the maxilla due to osteitis fibrosa, also, 
undoubtedly, of inflammatory origin [2]. This paper therefore records three types of 
chronic pyogenic infection of the maxilla. 





Fic. 1.—Showing puffiness of right cheek and Fic, 2.—View of palate, showing bilateral 
bridge of nose. perforations into antra. 


The clinical diagnosis of this case from neoplasm or gumma was very difficult. 

As to the origin of the infection, ‘no direct evidence can be elicited, but the 
upper denture may have ulcerated the gum, and, through lack of treatment, the 
ulceration may have led to necrosis of the bone beneath. Strangely enough, the 
patient did not seek medical treatment when this infection was more acute. The 
long interval between the removal of her last teeth and the beginning of the necrosis 
seems to exclude dental sepsis as the origin. Alternatively, the sepsis was primarily 
of the antra. 

The infecting organism cannot now be cultured. 
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Fia. 3.—Stereoscopic view of skull, showing erosions of floor of right orbit. 
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Osteomyelitis of Mandible, complicated by Septicemia and Secondary 
Abscesses of Elbow and Hip.—GrorGce T. HANKEY, M.R.C.S., L.R.C.P., 
L.D.S. 

G.J., female, aged 27. No previous illnesses except exanthemata in childhood. 

History of present disease.—6.7.35 : Attended private dentist on account of 
carious teeth. Had had no toothache or swelling of the gum previous to this date, 
The dentist attempted the extraction of |7 under nitrous oxide anesthesia, but the 
roots were left in. 4! was removed complete. 

10.7.85 : Second attempt by dentist at extraction of 17 roots under gas 
unsuccessful and followed by pain, soreness, and swelling of gum. 

13.7.35: One week after first attempt at extraction patient attended at 
St. Bartholomew's Hospital. The !7 roots and also 7! were successfully removed 
under gas. The operation was followed by general malaise, trismus, severe pain, and 
much swelling of the left side of the mandible. 

Two weeks from the first date her doctor sent her to hospital for admission. She 
was admitted under a general surgeon. 

20.7.35: Temperature 103° F. Patient warded. An abscess was drained 
externally by an incision along the lower border of the mandible; the !5 was also 
extracted to assist drainage—but I think inadvisedly so. For the next six weeks the 

_ patient was dangerously ill. Septicaemia developed, and the pyrexia varied between 
102° and 103° F. 1.8.35: The soft tissues around the right elbow were incised 
and pus was evacuated. A blood transfusion was given. 14.8.35: A deep abscess 
beneath the gluteal muscles was incised and drained; about ? pint of pus was 
evacuated. A second blood transfusion was given. From this date the patient's 
condition gradually improved; by the end of September she was apyrexial. In 
the meantime the left side of the mandible was still much swollen, with con- 
siderable discharge of pus both externally and from the sockets. 

12.9.35 : Skiagrams showed a diffuse osteomyelitis of the left body of the mandible 
and symphysis (fig. 1). 9.10.35: Two small sequestra were removed through the 
external drainage wound. A probe could be passed from the outside up the /5 
socket. Through and through drainage was carried out daily. 

20.10.35: I saw the patient for the first time. She had a little pain; there was 
much swelling of the left side of the face, with trismus ; the infection was now sub- 
acute. Drainage was good, but sequestration was still in process. I did not advise 
surgical interference yet, but recommended metal cap splints to be fitted to control 
the pathological fracture which was bound to follow when the sequestra were 
removed later. The splints were fitted. 22.11.35 to 6.1.36: Patient stayed at a 
convalescent home. 6.1.36: Returned to hospital. X-rays revealed formation of 
large sequestra. 

18.1.36: Under a general anesthetic I extracted |8 (unerupted) and then 
removed | 6, together with a sequestrum about 2 in. long. The external incision was 
increased and drainage improved.’ The splints were afterwards banded together. 
5.2.36: A sequestrum of the lower border 2 in. long was removed. On X-ray 
examination the ascending ramus was seen to be separating, but was not yet ready 
for removal (fig. 2). 16.2.36: Home for a holiday. 

18.3.36: A skiagram showed complete sequestration of the ascending ramus and 
coronoid process (figs. 3 and 4). I removed this portion a week later through 
an external incision ; there was a considerable amount of new bone formation. The 
original bone has now been removed from the first premolar to the temporo- 
mandibular joint. Further small sequestra will have to be removed at a later date 
from the region of the symphysis. 

Remarks.—The infecting organism was the staphylococcus, which was cultured 
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Fic. 2,—Antero-posterior view, after removal of | 68 and of large sequestra of left body. 
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Fia@. 4.—Occlusal view through vertex ; complete seqnestration of left agcending ramus. 
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from the pus evacuated from the secondary abscesses. So often in staphylococcal 
infections the course of the disease is prolonged, as in this case. 

In cases of extensive osteomyelitis of the mandible, when teeth are standing in 
both jaws, metal cap splints are of great use in controlling the mandible after 
pathological fractures and sequestration have taken place, and to prevent contraction 
of scar tissue. I recently treated a similar case in this way. Radiographically, 
after sequestration, there was no bone visible between the base of the coronoid and 
the first premolar. Six months after all sepsis had subsided new bone had grown 
across the gap; the patient now has a perfectly functional jaw. 

If new bone fails to grow, in these cases, the jaw will be in correct position for 
a bone-graft ; there will be no contraction of the soft tissues to overcome before the 
graft can be laid in position. The most important principle is not to injure or remove 
the periosteum from which the new bone may grow after the sepsis has subsided. 

The sequestra should be allowed to separate completely before removal is 
attempted. In the meantime drainage must be free, both intra- and extra-oral, with 
through irrigation in the acute stage. I favour the use of rubber bands to fix the 
lower to the upper splint; they exert a constant traction and are very easily adapted 
or removed. 

Conclusion.—In this case the widespread infection of the jaw undoubtedly 
followed the repeated trauma to the bone and soft tissues which took place during 
the three attempts at extraction. There was no previous infection. 

If teeth are broken and the roots left in, it is unwise to attempt their removal 
afterwards until the bruising and sepsis have subsided. It is best to be content with 
incision and drainage if an abscess develops; any added trauma is dangerous and 
opens up new paths of infection. 


Swelling in Palate: Case for Diagnosis.—S. A. RippEett, M.C., M.R.C.S., 
L.R.C.P., L.D.S. 

P. B., aged 14 years 10 months. First seen by me at the Royal Dental 
Hospital, 9.3.36. The patient had noticed nothing wrong herself; the swelling was 
discovered when she went to see a dental surgeon about a tooth which she thought 
needed stopping. She was advised to go to the Dental Hospital about the swelling. 

On examination a large swelling, with smooth lobulated surface, and of normal 
pink colour was discovered bulging the palate on the right side. It was firm and 
painless on pressure; there was no sign of any surface opening on exploring with 
a blunt probe. 

The teeth on the right side were crowded, but firm, free from caries, and in good 
ocelusion. There is no history of their having had a blow. 

X-ray examination: The skiagrams showed neither supernumerary teeth nor 
remnants of deciduous teeth. 

The radiologist reported: “ Dental cyst 8-4 | region.” 

At my request the patient was seen by Mr. A. T. Pitts 20.3.36. The following 
are extracts from Mr. Pitts’ report on the case. 

“ On the outer side, opposite the second premolar and molar you can feel a spur 
of bone which yields on pressure. It feels as though the bone had been so thinned 
that it ‘ gave,’ though it did not give the typical celluloid ball sensation of a cyst 
involving the outer plate. This is what one might expect in view of the graduated 
thickness of the palatal bone. On the extreme inner side of the swelling opposite 
the premolars just where the margin of the swelling extends to the mid-line you 
can feel another plate of bone which yields slightly on pressure. In between these 
two there is an area which seems to me to give a feeling of fluctuation. It is not 
marked but I should say that the mucosa is so thickened that it might mask the 
presence of fluid. . . . While I was pressing the tumour with a sweeping movement, 
to see if I could get some further impression of its character, I suddenly noticed a 
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minute bead of fluid escaping. . . . The fluid was minute in amount; it was thin 
and straw-coloured just like that which may exude from a cyst, though not glairy. 
I then . . . aspirated the wall in this area. . . . On passing the needle in I found 
the wall thick. I did not enter any noticeable space and for a time I could not 
withdraw any fluid. Then some blood escaped and, I thought, also serous fluid. 
I told the house-surgeon to examine the fluid under the microscope to see if any 
cholesterin crystals were present and he reported that there were. . . . I have seen 
several cases of dental cysts absorbing the palate but in most of them the outer 
plate was absorbed as well.” 

POSTSCRIPT : The case was operated on by Mr. E. D. D. Davis at Charing Cross 
Hospital, 2.4.36. A large cystic mass was removed ; it extended outwards between 
the roots of the cheek teeth on the right side, backwards involving the soft palate, 
and forwards to 4|. 7654| were removed, also the alveolus surrounding these teeth. 
Macroscopically the tumour consisted of a firm mass with many thin-walled cysts 
showing on its surface. 

On 25.5.36 the patient was seen at the Royal Dental Hospital. The extensive 
wound in the palate was soundly healed and covered with epithelium. There were 
no signs of local recurrence of the growth. The patient stated that she was having 
no pain or discomfort. 

Microscopic examination.—Sections of the mass have been examined and have 
aroused considerable interest. It is felt that at present it would be premature to 
publish the findings. 


Subgingival Fracture of Upper Central Incisor without Death of Pulp. 
J. B. PArFiTt, M.R.C.S8., L.R.C.P., L.D.S8. 
B. W., female, aged about 25. 
20.9.35: Was in motor accident and besides other injuries fractured |1 under 
gum. The tooth was elongated, tender and of abnormal mobility. : 
25.2.36: Tooth still elongated but less mobile. Perfect in colour. The incisal 
edge was ground level and the dentine was normally sensitive to grinding. It was also 








normally sensitive to heat applied to the labial surface with an electro-cautery and 
to the Cameron “ vitalitester.” A skiagram (see fig.) taken 25.2.36 shows no 
noticeable change from the one taken soon after the accident. 
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[March 6 1936] 


Otosclerosis associated with Blue Sclerotics and Fragilitas Ossium 
By T. RitrcuteE RopGEr, M.D., F.R.C.S.E. 


TEN years ago Mr. F.. J. Cleminson brought to the notice of this section a young 
woman who exhibited the triad of symptoms, otosclerosis, blue sclerotics, and osteo- 
genesis imperfecta |1|. He gave then an excellent survey of the literature of the 
subject to that date, so that I do not propose to cover the same ground again in 
detail. A later résumé by Viallefont will be found in the Annales d’Oculistique (2| . 
Suffice it to say, that osteogenesis imperfecta, otherwise called fragilitas ossium, has 
been recognized for over a hundred years, and blue sclerotics for nearly as long— 
but as unconnected conditions. The fact that the two conditions occur in the same 
families and frequently in the same patients, and that they are inherited abnor- 
malities, was not definitely established till Spurway [3] in 1896, and Eddowes ([4} 
in 1900, contributed papers on the subject to the British Medical Journal. It was 
not till as late as 1916 that Van der Hoeve and De Kleijn [5] were able to point 
out that a form of deafness conforming in type to otosclerosis was frequently found 
in association with the other two conditions. Since 1916 our colleagues on the 
Continent have generally referred to the triad of symptoms as the Van der Hoeve 
syndrome. The syndrome is not always complete. The most common of the three 
symptoms in an affected family is the eye condition, the sclera presenting a porcelain- 
or leaden-blue appearance, which is very striking. 

Dr. Julia Bell [6], after an exhaustive study of pedigrees collected by her and 
published in the “Treasury of Human Inheritance,” 1928, finds “ that amongst the 
adult population of individuals affected with blue sclerotics, approximately 60% of 
members have the associated liability to fractures, approximately 60% have an 
associated otosclerosis, and 44% suffer from all three defects.’ Different figures, 
of course, appear if children are included, as otosclerosis does not generally develop 
till about the third decade. 

Inheritance follows the “dominant” type. Approximately half of a generation 
is affected and transmission is generally direct, i.e. an affected parent transmits the 
abnormality to half of his or her progeny, on the average, and the half who them- 
selves escape do not transmit the condition to their offspring. 

There are exceptions, of course. In a few cases like that of Mr. Cleminson’s, 
the heredity cannot be established at all, although the syndrome is complete, while 
in one of my families two generations were skipped. 

There is no such sex-preference as is common in some other inherited disorders, 
nor is there such a preponderance of females over males as we find in otosclerosis 
per se. aa 

Of 448 cases collected by Dr. Bell, 200 were in males and 248 in females, and 
the females seemed to be slightly more liable to transmit the condition. Professor 
Hogben [7] refers to Dr. Bell’s statistics and makes the interesting suggestion that 
an added environmental factor explains the increased transmission by the female. 
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He points out that the inheritance from affected fathers married to norma! mothers 
works out at 53°8%, approximately what would be expected on Mendelian lines, 
while affected mothers married to normal husbands in the series have a percentage 
of 62-7, a figure distinctly above expectation on the same hypothesis. In the case 
of transmission from the father heredity alone has to be taken into account, while if 
the mother is the affected partner the foetus has, in addition, to contend with nine 
months of the most intimate environmental influences before birth. To quote 
Professor Hogben’s concluding words : ‘‘ When the aftected parent is the mother, 
the foetal environment is pathological and the excess of affected offspring represents 
the influence of a pathological inheritance plus a pathological environment.” 

The commonly accepted explanation of the syndrome is that we are dealing with 
an inherited disorder of development of the mesenchyme from which the bones and 
connective tissues, including the sclerotic coat of the eye, are formed. 

The skull frequently presents a shape which some French observers [8 and 9] 
consider pathognomonic—protrusions in the occipital and temporal regions. This 
change from the normal shapes of the skull may be secondary and due to flattening 
of the lower part of the soft bones from sheer weight of the developing brain above. 
The sella turcica for the same reason is said to be flattened. In at least two of 
my photographs, however, the sella turcica is not flattened but contracted, as if the 
pituitary body had not developed. 

In view of the fact that quite a large proportion of those affected are undersized, 
this observation may have some point. Deformities, apart from fractures, are 
common. These may affect the long bones, the spine, and the sternum. There is 
frequently undue laxity of the ligaments, sometimes so extreme that the patient 
is able to be contortionist in his movements. The thyroid and parathyroid glands 
have been the subject of notice, and colloid degeneration (Ratner |10]), atrophy or 
defective development, and even absence. have been reported. 

Strangely enough, one of the most common of all concomitant signs occurs 
in a tissue which is not mesodermal but ectodermal in origin, i.e. the teeth. 
Cockayne [11] and Fairbank [12] in this country have drawn attention to this, and 
references to it occur in the French reports. It may be the temporary teeth which 
decay and disappear early—as in one of my patients who has now excellent 
permanent teeth at the age of 15—or it may be the permanent set which is affected, 
as in the cases of the same patient’s father and aunt, who had good temporary teeth 
but had to have complete dentures fitted very early. The condition of the teeth 
may be due to a secondary calcium deficiency, but Cockayne comes to the conclusion 
that ‘‘in this condition defects of both the mesoderm and ectoderm appear to be 
determined by a single dominant gene.’ It was inevitable that syphilis should 
be discussed as an wtiological factor, but everyone is agreed that it has no bearing 
on the matter. In 1911, J. D. Rolleston [13] reported the case of a child with blue 
sclerotics and fragilitas ossium who exhibited also the stigmata of congenital syphilis. 
Although he was careful to point out that the mother, as well as her mother and 
sister, had blue sclerotics and that the mother admitted having acquired syphilis the 
year before the child’s birth, the report of the case seems to have been misconstrued 
by some later writers as an attempt to prove an xtiological connexion. 

The deafness, which is our particular concern in these cases, is—as Van der 
Hoeve and De Kleijn, in their original communication, pointed out—of the otosclerotic 
type. Within a few years of 1916 the clinical resemblance had been further 
established by several otologists who had had opportunities of examining cases, 
among others by J. S. Fraser and Sydney Scott in this country. The onset, generally 
well after childhood, is gradual and progressive ; tinnitus is usually a marked feature ; 
bone conduction is increased; paracusis is frequently present; on catheterization 
there is, as a rule, free entry of air into the Eustachian tube, and no appreciable 
improvement in the hearing results. Clinically the condition is therefore 
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indistinguishable from what we have long called otosclerosis. The resemblance is 
also very considerable in the pathological appearances. 

Mr. Cleminson, in his paper, quoted Ruttin of Vienna and Nager of Ziirich as 
having examined the temporal bones of patients who in life had shown the complete 
triad, and he was able to include in his demonstration slides lent him by Professor 
Nager. I hope he will be able to elucidate the subject still further to-day, and that 
Professor Nager himself will honour us with his views. I shall leave it to them to 
say how far the resemblance is sustained. 

The case for complete similarity breaks down somewhat when we come to 
consider the type of inheritance. As has been already stated, on the authority of 
Cockayne, and as can be readily seen on studying the large number of pedigrees 
reproduced in Dr. Bell’s brochure, the inheritance factor in the syndrome appears to 
be a dominant gene. In otosclerosis per se, however, we see, from the charts 
recorded in the late Dr. Albert Gray’s book, that the determining factor is sometimes 
dominant, sometimes recessive. Gray himself preferred the view that the condition 
isa variation,” using the term in its biological sense. He held that the restriction of 
the pathological changes to the cochlea is due to the fact that this structure is of much 
more recent origin than the vestibular apparatus and hence more liable to variation. 
Had there been the same degree of similarity in the mode of transmission as in the 
clinical and pathological signs of the two groups, it might have been argued that 
the unmistakable and practically constant hereditary element in the syndrome lent 
support to the idea that otosclerosis per se is also always inherited, however defective 
the family history may be. This matter must still be left in uncertainty. 

One or two questions present themselves in considering these cases: Is there 
any hope at all of prevention or alleviation? and is this a more pertinent question 
for us as otologists than for the other branches of the profession who may be 
dealing with the syndrome from its other aspects ? 

The eye condition is present at birth and is no disability. The bone condition 
is also present from birth, the incidence of fractures depending partly on the care 
taken to avoid them, and partly on the degree of the defect. 

The deafness, however, comes on late, generally in the third decade. Can any- 
thing be done to prevent its onset? Granted an undoubted primary inheritance 
factor, may this operate by leading up to some secondary metabolic defect which 
might be circumvented in time to prevent the onset of deafness ? 

Several studies [14| have been undertaken to determine the mineral metabolism 
and the calcium and phosphorus content of the blood in cases showing the syndrome. 
Nothing of value has so far accrued, but it would seem that this approach by the 
biochemist and the physiologist is our only hope. Dr. Gray records several cases 
in which otosclerosis was diminished, or its advance retarded, by strict attention to 
general health principles and the treatment of such conditions as anemia, and we 
should follow the same rules in dealing with cases of the syndrome. 

Some otologists on the Continent profess to have bad benefit from strontium and 
arsenic. Viallefont suggests surgical or X-ray treatment of the thyroid and para- 
thyroid glands but does not state that it has been carried out. 

Then there is the question whether such a hereditary condition tends to spend 
itself and disappear from a family tree. As far as the otosclerosis element of the 
triad is concerned we have as yet no material from which to provide an answer. 
We do not know whether the deafness appearing in one generation is of a more 
severe or a less severe degree than in the previous. 

The sclerotics vary in depth of coloration in different cases but it has not been 
remarked by any reporters that there is a tendency for the eyes to be less blue in 
later generations of the same family. The bone condition in the W. family 
(p. 87) seems to have shown progressive improvement in three generations, 
but in the A. family (p. 39) the very opposite is true. What is most likely to 
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have an influence on the disappearance of the condition is the spread of the 
knowledge of eugenics. 

Affected persons will now as a rule understand the implications of their 
inheritance. Some will refrain on that account from marriage, others marrying 
will refrain from having children. Dr. Gray discussed very ably and sympathetically 
in both his books “ Diseases of the Ear” [15] and “ Otosclerosis ’’ [16] the question 
whether and when we should feel called upon to advise patients with otosclerosis on 
the subject of marriage and child-bearing. It would probably be a fair paraphrase of 
his views to say that it is only seldom we can justifiably advise against either—that 
otosclerosis is not inconsistent with a happy and useful life, that transmission of the 
condition is by no means certain, and that the satisfaction of the natural instinct of 
parenthood should not be lightly denied. He advises however that the position 
should always be explained and the parties left to make their own decision. 

It is very different, however, with the cases we are considering to-day. In 
addition to the otosclerosis we have a bone condition which may be very serious 
indeed, and of which the probable degree of seriousness cannot be measured by 
what has already been manifest in the family. If we turn again to the A. family 
we see that four brothers out of a family of eight are affected to what one might 
call only an interesting degree. They have blue sclerotics and although they have 
all had fractures they scout the idea that these represent more than the normal 
wear and tear of their employment. Yet two of them have produced children so 
deformed that their education has proved impossible. They have not even been able 
to be admitted to the cripple school the pupils of which are conveyed to and from 
their homes by the Education Authority. No teacher could be saddled with the 
responsibility of dealing with such fragile children. 

It is obvious that the giving of advice about marriage and child-bearing to affected 
members of such families is a much more grave responsibility than in the case of 
otosclerosis alone. 
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Illustrative Cases 


(1) M. W., female, aged 15. Deafness six months at least ; tinnitus six years. 

Tympanic membranes normal. Bone conduction increased, relatively and 
absolutely. Hearing (same by each ear) whisper 22 and 26 at 16 ft., 25 at 18 in., 
45 at 4 in. 

Lip-reading well developed so that all the numbers were distinguished easily at 
18 ft., when patient was allowed to see examiner's face. This acquisition of 
lip-reading suggests a deafness of more than six months’ duration, as does also & 
certain degree of paracusis. She has noticed that she can converse in a car better 
than her father— who is not deaf—can do. 
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Inflation of Eustachian tubes : Good entry of air; no improvement in hearing. 
Tonsils have been removed; nasopharynx is clear. The nose shows only a slight 
septal spur without any obstruction of consequence. Transillumination : Sinuses 
and pupils show normal degree of light. 

Eyes.—The sclerotics are of the typical porcelain-blue colour. Dr. Matheson 
Mackay kindly saw the patient and reported that there was no refraction error, and 
that the fundi were normal. There was some visible pulsation of the veins of the 
optic discs, but he looked upon this as physiological. The fields of vision were 
normal. ‘ 

Bones.—Patient has had three fractures and one fracture-sprain. 

Teeth.—Perhaps unusually translucent but otherwise in excellent order. The 
temporary teeth however are said to have been “ atrocious,” decaying very early. 

Ligaments.—Some undue laxity in the joints. This can be seen in the fingers. 

Skull.—Shape of head not unusual, but lateral skiagram shows the sella turcica 
to be very small. 

Family history.— Patient is an only child. Father has blue sclerotics and has 
had at least thirteen fractures. Father's sister has deafness as well as the eye and 
bone conditions. She has not been available for examination. Father's father had 
blue sclerotics, and was fractured so frequently that he was known among his 
friends as the “ China-man” (Cp. Fr. homme de verre). He died of a fractured 
skull, having slipped on the pavement. No deafness. Father's father’s brothers : 
One had blue sclerotics and fractures, but no deafness ; another was normal, as also 
was a sister. 
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S = Blue sclerotics. F = Fractures. D = Deafness. 


(2) A. M. L., aged 47, female. 

Deafness and tinnitus sixteen years. Paracusis weil marked—patient places her 
teeth on the wireless apparatus to hear the music more distinctly. Right ear, 
tympanic membrane normal B.C. > A.C. whisper at 6in. Tuning-fork not heard 
below 512. Left ear, tympanic membrane normal B.C. > A.C. whisper at 12 in. 
Tuning-fork not heard below 256. 

Nose.—Spur on left of septum; no marked obstruction. Pharynx and naso- 
pharynx normal. Transillumination.—Antra dim and no pupil light seen. 

Eyes.—Sclerotics markedly blue. 

Bones.—Has had fractures of left ulna and radius, left elbow and right elbow, 
asymmetry of chest. 

Ligaments.—Patient says that her joints feel slack—especially the ankles and 
jaw. : 

Skull.—No obvious deformity. 

Family history.—Patient is one of a family of six. One brother (Case 3) has 
the complete syndrome. One sister, aged 41, has blue sclerotics and has had seven 
fractures. No deafness. Two sisters and one brother are normal. Patient’s mother 
had blue sclerotics and four fractures but was not deaf. Mother's sister was deaf, 








1112 Proceedings of the Royal Society of Medicine 38 


but otherwise normal. Mother's father was deaf but otherwise normal as far as 
known. Patient’s younger sister, aged 41—who is not deaf but has blue sclerotics 
and the bone condition—has been seen, and is the only person examined who has 
shown anything unusual on transillumination. All the sinuses are extraordinarily 
bright. The pupils are very bright and there is even some translucency of the 
sclera on both sides. 
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(3) T. R. L., male, aged 38. Height 5 ft. 54 in. Weight 8 st. 10 lb. Blue 
sclerotics, fractures, and deafness. 

Deafness.—First noticed in 1928 in left ear. Occasional tinnitus. No paracusis. 

Tympanic membranes: Thin, slightly retracted and fairly transparent. Promon- 
tory seen as flamingo tinge on left. Visible, but no tinge on right. Acuity: Speech 
audiometer, 18 decibels loss on left; practically none on right. Pure tone audio- 
meter: Diagrams of air and bone conduction will be shown. To 30 in. watch: 
Right, 11 in.; left, }in. Low tone limit to forks: Right, 16 d.v.; left, 64 d.v. 
High tone limit : Monochord, right, 17 cm. ; left, 20 em. (normal 13 em.). Absolute 
bone conduction (512 d.v. fork) : Right, normal ; left, — 6 seconds. Rinné (512 d.v.): 
Right, + 14 seconds; left, +0 seconds. Gellé’s test points to fixation of stapes on 
left but not on right. 

Eyes.—Arcus senilis in lower half of cornea on each side. Tint of sclerotics 
typical. 

Bones.—Aged 12, tore off bony insertion of left triceps. Triceps now useless ; 
aged 18, right Colles’ fracture; aged 21, transverse fracture of right tibia and fibula 
(while mounting tram). 

Transillumination.—Both antra slightly dim, left more than right. 

Teeth.—Well cared for, yet fourteen are missing. 

Nails.—Show many white marks, as though nail-beds suffer injury readily. 
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The baby of this family recently attended the casualty department of the 
Victoria Children’s Hospital, Hull, on account of her second fracture of the femur. 
The mother is aged 30, only 4 ft. in height, deformed, especially below the knees. 
Her eyes are a little less deeply blue than her baby’s. She has had fractures of 
both femurs and both tibie several times and bas had screws inserted twice. She 
is pigeon-chested and walks with a waddling gait. She has two sisters, one older 
and one younger than herself, and both are said to be normal, well-built women. 
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Tinnitus began before her pregnancy but she was not conscious of being deaf till 
the baby was born. 

Right ear, m.t. normal B.C. > A.C. > N whisper at 6 in.; left ear, m.t. normal 
B.C. > A.C. > N whisper at 12 in. 

This case is a good illustration of the smallness of stature and the deformity 
which occasionally characterizes the syndrome, also of the fact that in some of the 
affected families the liability to fracture seems to be mainly confined to one 
particular bone. 
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The male child, aged 4, is at present attending the casualty department of Hull 
Royal Infirmary. He has already had four fractures and the sclerotics are a very 
deep blue. His great-grandmother had blue sclerotics and died after fracture of the 
thigh. She had a family of four daughters and three sons of whom only one son 
inherited the peculiarity. The little patient’s grandmother was normal, as were also 
her two sons of whom one is the patient’s father. In the direct succession the 
abnormality has thus skipped two generations although, taking the family tree as 
a whole, there is a gap of only one generation. Skipping a generation is not very 
common in the syndrome. We do not know yet of course whether otosclerosis 
is destined to appear in this case. 
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In this pedigree a father who had blue sclerotics and fractures, but of whose 
parents nothing is known except that they were cousins, had by a normal wife three 
daughters and five sons. Four of the sons have blue sclerotics and liability to 
fractures and one of them, at the age of 42, is hard of hearing. The deafness, however, 
does not conform to the otosclerosis type—there is no tinnitus and the tuning-fork 
tests indicate a nerve deafness. This man is the father of three children, of whom 
one, a girl aged 5, has blue sclerotics and is so deformed that she cannot leave the 
recumbent position. She has already had twenty fractures. Her X-ray photographs 
will be shown. Another brother who is not deaf but has the blue sclerotics and 
fractures, which latter, however, he claims to be merely incidental to his work, has 
four children, all girls, of whom two aged 9 and 11 have blue sclerotics and are so 
fragile that they have not been able to go to school. They have to be wheeled 
about. One of them is a twin and her twin sister is normal. I am indebted to 
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Dr. J. Morrison, senior school medical officer, for help in tracing this family. It 
will be interesting to note later whether these three children, so much worse than 
their fathers as regards the bone condition, develop otosclerosis. 


Discussion.— Professor NAGER (Ziirich) said that with regard to the similarity of the 
ear alterations in deaf people with fragilitas ossium, other authors and himself had examined 
cases in which the ear condition was undoubtedly otosclerosis, but the bone condition, which 
led to fragilitas ossium, was something quite different, because there was a defective function 
of osteoblasts. Thus two different bone diseases, the causes of which were not yet known, 
might be present in the same patient. _He had examined temporal bones in children 
with fragilitas ossium, without otosclerosis, and had found the well-known anomalies of 
osteopsathyrosis. 

Dr. Ritchie Rodger had pointed out that heredity was an important factor in otosclerosis, 
but the laws of heredity were not certain. He (Professor Nager) thought that there might be 
different causes for otosclerosis. There might be endocrine factors—because otosclerosis 
usually began at puberty. The symptoms, however, arose only when the stapedio-vestibular 
joint was affected. Therefore the disease might be present without any clinical symptoms. 

It had been pointed out by the late Dr. A. A. Gray and others that affections of the 
blood-vessels might play a role in this disease. Therefore the treatment with thyroxine 
had been suggested, but it was still too early to decide as to the effect of this treatment. 

All bone diseases in the temporal bone offered a special interest in regard to otosclerosis, 
the latter having some similarity with osteitis fibrosa. As osteitis fibrosa could be produced 
experimentally there might be possibilities of treatment even for otosclerosis. 

Mr. F. J. CLEMINSON showed on the epidiascope a coloured drawing of a slide which 
Professor Nager had sent him ten years ago from a case which showed the triple syndrome, 
and which appeared at that time to illustrate the paper to which Dr. Ritchie Rodger had 
alluded. The section showed a very wide distribution of the bony changes throughout the 
whole labyrinth. They were found even at the apex of the cochlea and in the region of the 
semicircular canals, as well as in and round the footplate of the stapes. The late Dr. Albert 
Gray had told him (the speaker) that for this reason, in the main, he did not regard the 
temporal bone changes in these blue-sclerotic cases as being of a true otosclerotic character, 
but classed them with what might be seen in such conditions as Paget's disease. Dr. Gray 
believed that in true otosclerosis the changes began round the margin of the fenestra ovalis, 
and were for a long time confined to this region. 


DISCUSSION ON DISTURBANCES OF FUNCTION OF 
THE EAR FOLLOWING INJURY 


Dr. G. Kelemen (Budapest): Injuries affecting the ear may be divided into 
two groups—one in which the petrous bone shares in a general damage of the other 
parts of the skull, the other in which injury is limited to a disturbance of the sense 
of hearing or equilibrium. During the Great War, cases in the former group were 
frequent, while in peace-time cases in the latter group are more prevalent. These 
latter cases are of peculiar interest to us since, whilst much attention has been always 
paid to fractures of the skull due to accident, it is only during the last few years that 
special disturbances of hearing and equilibrium have been studied in factories and 
similar institutions where both senses are in danger. 

The consequences of these two kinds of disturbance may be divided again into 
two large groups, one in which secondary inflammation becomes the important 
factor and the other in which the injury of the terminal nerve-organ is not com- 
plicated by inflammation or at least where the associated suppuration is not the 
most important factor. It remains for us to discuss whether cases of suppuration 
and nerve degeneration following trauma, demand any different consideration from 
that of similar cases in which no trauma has occurred. 

Yet again, injuries of the ear and their consequences can be classified either 
according to their localization or as regards their symptoms. 
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Pietrantoni is quite correct in urging that the latter classification is more 
important for forensic or insurance purposes, whilst the former classification is 
more helpful from the clinical point of view of diagnosis and treatment. 

For our present purpose this clinical classification seems to be the most useful. 
We must first keep clear the pathological basis as a guidance for procedure, and 
secondly decide if the usual clinical treatment is to be modified in respect of a history 
of trauma ? 

I do not propose to give a systematic summary of injuries of the ear and their 
consequences as I think that pictorial demonstration may be more acceptable. 

An analytical table by Tanturri of 111 autopsies on fractures of the skull shows 
that longitudinal fractures in front and behind the pyramid are by far the most 
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common, and that transverse fractures are, both comparatively and absolutely, 
rare. This fact is of great importance to otologists who fear transverse fractures, 
because they may cross the labyrinth, and, without leaving any traces which can 
be detected by dtoscopy, may involve most important parts of the sense organs, and, 
in addition, may offer a route for intracranial complications via the internal auditory 
meatus. Possibly the prevalence of longitudinal fractures does not depend directly 
on the point of application of the injury, but is determined by the structure of the 
temporal bone, since the direction of the fracture-line shows a deviation in front and 
around the osseous inner ear. Thus it can be observed (fig. 1) how the fracture, 
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which is nearly transverse at first, deviates in front of—or, so to say, glides down 
before—the promontory. Thus it happens that a fracture often seems to enclose 
the bony capsule of the inner ear, like the fingers grasping a ball. 

It is a remarkable fact that in most cases fractures run in a characteristic 
direction, irrespective of the direction of the blow and the site of the injury ; they 
descend from the squama and tend to pass round the capsule of the labyrinth in the 
way described. Perhaps this is dependent on the peculiar structure of the temporal 
bone; the fracture-lines are turned to the same direction whatever part of the skull 
may be injured. The two parallel lines in front and behind the pyramid do not 
afterwards form any indication of the site of the trauma, the effect of which may be 
distributed equally on both sides. 

There is, however, another factor by which the laws of mechanics preside over 
the protection of the important contents of the inner ear. The 8th nerve, composed 
of fibres derived from the terminal apparatus, has to run along three anatomically 
definite sections. At its commencement the branches completely occupy the narrow 
intra-osseous channels; later it lies more loosely in the internal auditory meatus. 
Between these two a clearly defined third section can be recognized. This is a 
funnel-shaped cavity with sometimes a spur of bone narrowing the opening; the 
nerve coming from the interior of the petrous bone emerges finally, through a more 
or less circular opening, into this cavity, being at this point often bent at an angle. 
The importance of this interposed section in the neutralization of pressure is 
demonstrated by the fact that in the internal auditory meatus and the funnel-shaped 
ante-chamber injuries may be merely perineural, but in its course in the narrower 
osseous canals the nerve itself may be injured. This fact also assists the 
limitation of infection invading the endocranium in transversal fractures. 

Dr. Szinté, of our Clinic at Budapest, recently published an account of examina- 
tion of the petrous bone taken from a patient with normal ears, but who had been 
subjected, three days before his death, to traumata caused by the blows of the chisel 
used for the purpose of craniotomy in the immediate vicinity to the ear. It was 
most interesting to note that no microscopical effects could be traced in the petrous 
bone. 

In searching for similar material which might provide the opportunity of examin- 
ing the effect of injury to the skull on the normal temporal bone, attention was 
directed to the examination of the petrous bone of the foetal skull in cases born after 
craniotomy. Here a most important subject, that of birth-injuries, may be briefly 
discussed. 

Fig. 7 shows extensive hemorrhage into the cochlea, whilst fig. 2 shows a normal 
cochlea with considerable hemorrhage in the internal auditory meatus. Fig. 6 
shows a hamotympanum with blood in the middle ‘ear, and especially in the region 
of the stapes and oval window. There is a hemorrhage into the stapedius muscle. 
Fig. 1 shows blood in the tympanum, meatus, and internal ear, while the cochlea 
is uninjured. 

The first signs of inflammation are of particular interest. There can be shown 
a little extravasation in the peri-lymphatic space of the semicircular canal, and a 
commencing infiltration of leucocytes in the connective tissue of the fossa sub- 
arcuata around a small vessel much distended with blood in cases dying a few hours 
after injury. These two cases demand great attention since they show that during 
the few hours concerned in instrumentation and delivery, the first signs of inflamma- 
tion can already be detected, and that thus, it is of first importance to study the 
phenomena of inflammation which accompany traumata. 

What has been said about the structure of the inner ear in regard to its reaction 
to injury, together with these illustrations demonstrating the actual effects of 
injury, lead us to the main point of our thesis, that is, the consequences of such 
injuries. Now, of all the numerous variations of inflammatory disease of the ear, 
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I would especially emphasize two which may be regarded as extremes of such 
inflammation, namely, the simple otitis of the newborn child and the last conse- 
quences of inflammatory suppuration processes—the formation of cholesteatoma. 

It has already been shown how rapidly inflammation follows the slightest 
trauma during birth, and the development of otitis media in the newborn child 
thus becomes easily intelligible. It will now be seen how the final conse- 
quences of a long-standing suppuration—that is, cholesteatoma—may develop from 
a single injury. At the same time the pictures demonstrate characteristically the 
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associated various lesions of the tympanic membranes which offer such important 
diagnostic data, being clearly visible on otoscopic examination. 

A hemorrhage between the layers of the tympanic membrane detaches the inner 
layer of the membrane from the handle of the malleus. It may cause separation of 
the layers of the tympanic membrane. A hemorrhage, caused by tearing of the 
vessels of the tympanic membrane, may leave the membrane without perforation. 
A swelling (fig. 3) of the fibres of the membrana propria, which are also permeated 
with blood, results in the separation of both the outer and inner portions of the 
tympanic membrane. Associated with a fracture of the posterior wall of the 
auditory canal, a perforation of the tympanic membrane has been seen, the margins 
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of which were rolled back enclosing cavities. In both the layers of the membrane 
can be seen. Under higher magnification (fig. 4) the cyst-like cavity in the anterior 
superior quadrant is seen to be bounded by concentric layers and suggests the 
formation of a cholesteatoma of the tympanic membrane, showing concentric 
layers enclosed in a cystic cavity. Injury may form cysts, and these, at first quite 
innocent formations, may determine a dangerous secondary inflammatory develop- 
ment into a cholesteatomatous sac. Thus, I repeat, it may be seen how trauma 
may be responsible for all inflammatory lesions, from the simple otitis of the 
newborn, up to the development of cholesteatoma. 
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Again, there exists a peculiar sort of fracture or fissure in the adult petroust bone 
which can be traced in the osseous capsule of the inner ear. For example, there is 
one between the fenestra ovalis and the ampulla of the horizontal canal. These 
fissures are sometimes straight, sometimes sinuous, and contain material of hyaline 
or cellular character. According to Otto Mayer, these are due to repeated slight 
injuries; I consider that they are caused by temporary rises of intracranial 
pressure. I mention them, however, because Otto Mayer believes there is 4 
connexion between the healing of these fractures and the genesis of otosclerosis. I 
do not intend to discuss otosclerosis ; I only mention that this disease also has been 


suggested as due to trauma. 
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Since this paper only aims at the description of the late consequences 'of 
traumata of the ear, | do not propose to discuss the question whether we can 
determine if an injury has occurred or not, and will only emphasize two points 
which may be of importance in the diagnosis of certain cases. The first concerns 
otoscopy. It may happen that a splinter of bone lies under the intact skin of the 
meatus, which at first sight may only be regarded (fig. 5) as a simple swelling of 
the soft parts, but which, in fact, represents a fracture. The second point is the 
interpretation of X-ray examination which may be even more deceptive. It is 
surprising how fractures, quite evident otherwise, may remain invisible to the X-rays,,. 
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whilst on the other hand, X-rays may sometimes show false fracture-lines which 
cannot be detected on a subsequent post-mortem examination. Hajek says, in his 
Semon lecture, 1928, “A book could be written about the numerous deceptions of 
radiology in the realm of laryngo-rhinology.” Let us add “and otology.” 
These remarks, -+however, are not meant to discourage radiology but, on the 
contrary, to urge that X-ray pictures should be taken from different angles and 
conscientiously examined. 

In this paper I have attempted to indicate questions which concern the changes 
of function in the pictures shown. The following afford especial help in this 
respect. 
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A fracture in the region of the tegmen tympani may run so close to the facial 
nerve and its geniculate ganglion that it is quite easy to understand why the function 
of this nerve should be involved, even though there may be no direct lesions of the 
nerve. The loss of mobility of the chain of the ossicles produces the well-known 
deficiency of function—defective hearing by air conduction. Davis found this 
condition of hearing in a considerable number of cases. Thus as a result of a firm 
coagulum of blood in the vicinity of the malleo-incudal articulation, the mobility of 
the latter may be suspended. The same change may occur in the articulation 
between the incus and stapes, whilst the tendon of the stapedius muscle may also 
be rendered rigid, owing to permeation by blood (fig. 6). Hmorrhages in the 
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cochlea may result in disturbances of hearing such as tinnitus, or diplacusis, or in the 
deficiency of perception for certain notes, as occurred in a case of a circumscribed 
bleeding in the stria vascularis. According to Kisch, certain cases of defective 
hearing can be frequently observed after injuries to the head, even where visible signs 
of fracture of the skull are lacking. In cases of extensive fractures (fig. 7) the 
hearing may be totally lost. Again a slight vertigo may be the result of recent 
bleeding in the macula. Vertigo can be still present, even when the bleeding 18 
nearly absorbed. A fracture of the tegmen (fig. 8) may involve the dura and thus the 
endocranium. 
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Attention has been drawn in the previous illustrations to the fact that signs of 
bleeding and inflammation were already present in connexion with the slightest 
injuries of the tympanic membrane or petrous bone, which facts tend to explain the 
origin of cases of delayed meningitis to which Nager drew attention at the Meeting 
of the Collegium Oto-Laryngologicum here in London in 1929. Such cases of fatal 
meningitis are reported by Klestadt on the 209th day, and by Ulrich on the 210th 
day, after fracture of the labyrinth, whilst Fraser has reported a case of fracture of 
the roof of the antrum and subsequent otitis media, with death from meningitis in 
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the case of a patient, one year after he had recovered from the immediate effects of 
fracture of the base of the skull—and in a case of McKenzie’s meningitis developed 
a few months after fracture of the base. 

We must not, however, be too ready to assume failure of bony union of such 
fractures as the means of transmission of inflammation, since, of course, there are 
many other well-known potential routes by which inflammation may invade the 
endocranium. 

I have repeatedly emphasized that trauma is followed in the shortest time by 
inflammation. Now comes the question, should the procedure in cases of inflamma- 
tion of the middle ear be modified if the inflammation is originated by trauma ? 


Juty—Orot.2 * 
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Most of those who formerly urged immediate operation in such cases have now 
revised their standpoint. Certainly more radical treatment is required than in 
non-traumatic suppuration. Ibbotson showed here, in 1931, a case of fractured 
base of the skull with severe complication in which the patient recovered after 
operation, and in which the indication for operation was based on symptoms which 
developed within a few days—paresis of the facial nerve, attacks of cramp and 
detinite mastoiditis.' Might not all these symptoms develop in a case of suppuration 
not complicated by fracture of the skull? and would one hesitate to operate in such 
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cases just because there was no history of trauma? Other conditions being the 
same, I suggest that one should undertake a more radical operation after trauma 
than after influenza, but surely a less radical operation than after scarlet fever. 
Exactly five years ago this section discussed the treatment of injuries of the ear 
arising from fracture of the skull.?_ I believe I have contributed by reference in this 
paper to cases similar to those to which Davis alluded in his remarks. Since then 
our opinions have changed in several respects—our knowledge has been enlarged by 
consideration of the consequences of injury during birth and also as regards industrial 


1 Proceedings, 1932, 25, 487 (Sect. Otol., 29). 
2 Tbhid., 1981, 24, 1111 (Sect. Otol., 69), 
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lesions of the inner ear, which latter are of extreme importance from a social and 
legal aspect. Psycho-physiological questions also are now much better understood 
and much more investigation has been made on auditory fatigue. Discussion of 
these points, however, is not within the scope of this paper. 





— 
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Lesions due to trauma must be judged together with the condition of secondary 
inflammation and treatment should be conducted on the general principles which 
direct our everyday practice. 


Demonstration of Illustrative Microscope Slides.—F. R. NaGER (Ziirich). 

Two cases of longitudinal fracture of the temporal bone with rupture of the drum- 
head explaining the bleeding in the meatus. In consequence of the hemorrhage, 
the longitudinal fractures are more imposing, whereas, generally speaking, the 
prognosis as to life and hearing are more favourable, because the labyrinthine 
capsule remains untouched. “ 

Transverse sections.—The fracture-line passes through the petrous bone. There- 
fore the labyrinth is destroyed and the patient remains deaf. 

Tear of auditory nerve.-—A third form of injury. In consequence of the 
enormous concussion the nerve is torn in the fundus meatus. 

Deaf-mutism in consequence of an injury of the head at the age of 4 years. The 
patient died, sixty years afterwards, of pneumonia. The alterations in the inner ear 
recall the findings in post-meningitic deaf-mutism ; ectasia of the cochlea, bone- 
formation in the semicircular canals, vestibulum, and basal coil, &c. 
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Several sections of post-traumatic delayed meningitis. The transverse fracture 
line could be demonstrated during life with Stenver’s method of X-ray exposure. 
Death occurred in these patients between 80 and 183 days after injury, the patients 
having remained deaf since the accident. The microscopic findings explain how the 
meningitis could arise because the fracture-line through the bony structures of the 
cochlea did not healand remained open, so that a communication remained between 
the middle ear, the labyrinth, and the internal meatus. Otitis media, even though 
very slight, led to fatal meningitis. 

In cases of transverse fractures the danger of delayed meningitis is always 
present. It is therefore important to be most careful in the conclusion with 
insurance cases. One case is recorded in which otitis media and meningitis 
occurred thirty years after the injury and the fracture-line had remained unhealed 
and formed the passage of infection. 

In these cases the question of operation arises. According to Professor Voss 
(Frankfort), fracture of the petrous bone demands operation, and he thinks that if in 
these cases the slightest signs of meningitis occur, the operation should be performed. 
In one of his cases of transverse fracture he opened the labyrinth three weeks 
after the injury and the patient recovered. 


Mr. E. D. D. Davis: Disturbances of the function of the ear following motor 
accidents when compensation is claimed are frequently seen. For the sake of 
brevity I propose to confine my remarks to internal-ear or nerve deafness. 

The difficult cases are those of alleged concussion deafness in which it is assumed 
that there is an internal-ear, labyrinthine or nerve deafness arising from the 
concussion of a head injury. In my experience nerve deafness, as the result of 
injury in civil life, is very rare. Because of its deep-seated position and structure, 
the internal ear seldom sustains any anatomical or permanent damage except in 
severe—or almost always fatal—injuries. This statement was made by Arthur 
Cheatle on more than one occasion. It is unusual to obtain a history of injury in 
the many cases of nerve deafness seen in everyday practice. - Even during the 
Great War, permanent so-called concussion deafness was not often seen. Lannois 
and Chavanne stated that of 262 cases of simple labyrinthine concussion there were 
only 5% of almost total and apparently incurable deafness. It must be remembered 
that the drum and its mechanism is a protection to the internal ear during explosions 
and appears to take the brunt of the force. It has been noticed that when the 
drum was ruptured, internal-ear deafness was absent or slight 

During the Great War, when injuries to the ear were common, these cases of 
nerve deafness were divided into three groups:— 

(1) Those cases with structural and permanent damage to the internal ear. The 
nature of the lesion could not be determined with certainty, but I would refer to 
the excellent work of J. S. Fraser on the morbid anatomy of war injuries to the 
ear and the microscopical sections which he showed to this section on February 16, 
1917.2. Gordon Wilson of Chicaga published a similar paper on “ The Results of 
High Explosives on the Ear,” in February 1918. (2) Psychical or functional 
deafness. (3) Temporary deafness. 

Cases of the first group showed evidence of severe injury, such as bleeding from 
the ear, the escape of cerebrospinal fluid, prolonged loss of consciousness, paralysis 
of cranial nerves-—especially the facial—and other brain injuries. There was tinnitus 
and vertigo; evidence of trauma of the ear was visible. There was a marked degree 
of deafness and the loss of high notes; and there was a sluggish or absent caloric 
labyrinthine reaction. The deafness was permanent. 

With the improved technique of modern radiology an X-ray photograph may 
show a fracture involving the labyrinth. There was one type of war injury which 

1 Proceedings, 10 (Sect. Ctol., 56). 
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might be compared to an alleged concussion deafness resulting from a motor accident, 
namely a glancing bullet wound or shell wound of the skull in the region of the ear. 
Apart from the apparent superficial wound there was no demonstrable lesion, 
but the patient had a marked degree of deafness of the ear on the same side as the 
wound, with tinnitus and vertigo. The deafness was permanent. 

The second group consists of psychical or functional deafness. The patient 
assumes absolute deafness and there are other curious unexplained nervous phenomena 
and even loss of voice. The hearing tests are contradictory and the patient does not 
appear to show any anxiety concerning the loss of hearing or any keen desire to 
recover. Sometimes there is a masked antagonism to any examination, particularly 
if the patient thinks one is on the side of the insurance company. There is no 
sign of any injury to the structure of the ear. Tests are applied to detect malinger- 
ing but time will not permit me to discuss these; it is sufficient to say that I 
find the reading test—that is, the unconscious raising of the voice during the 
application of, the noise machine to the affected ear—most reliable. Stangers’ 
test with two tuning forks does not always come off. The jump reflex obtained by 
a sudden crashing noise may be fallacious. 

The third group consists of cases of temporary deafness which were considered 
to be due to concussion, shock or the effect of an explosion. In these cases the 
patients recovered, with rest, within a few weeks. Any genuine deafness existing 
after six months was usually permanent. 

A large number of shell-concussion cases recovered rapidly. Some of these 
cases showed varying lesions of the drum, rupture, or hemorrhage into the middle 
ear, when seen soon after the injury. As would be expected there was a mixed middle- 
ear and nerve deafness. After recovery it might not be possible to detect any lesion. 
A number of these cases were not seen by an aurist because recovery of the hearing 
took place with the general treatment of the injury. It was significant that well- 
marked cases of concussion deafness showed exaggerated reflexes, tremors, vaso- 
motor disturbances, vertigo, headaches, &c., indicating that there was considerable 
disturbance of the central nervous system and that the injury was severe. The 
absence of signs of trauma to the ear and a normal caloric labyrinthine reaction were 
strong indications that the deafness was temporary and not permanent. A forgotten 
previous inflammatory or other disease of the ear, particularly otosclerosis, might 
have been present before the injury. Scarring and opacities of the drum and even 
perforations were evidences of such a condition. It has been observed that internal 
ear deafness arising from explosions, &c., was more likely to occur when the ear had 
been previously damaged by suppuration and sclerosis. This previous deafness 
made the assessment of compensation much more difficult. The medical witnesses 
of both sides should meet in consultation and, if possible, agree as to the nature of 
the case. The treatment adopted during the War was complete rest for a few weeks 
followed by the auditory exercises or the re-education of hearing. A ruptured drum 
required rest in bed with no local treatment—particularly no drops. The meatus 
was simply cleaned and the ear left entirely alone. 


Mr. Sydney Scott said he thought that the comparative infrequency of nerve 
deafness in cases of fracture of the base of the skull was due to the infrequency of 
survival after transverse fracture of the petrous bone. 

Survival after head injury with absolute deafness and loss of all labyrinthine 
reactions was consistent with bilateral laceration of the auditory nerve-fibres emerging 
from the foramina spirale. He wondered whether any members had known survival 
after compound fracture with brain extrusion from the external auditory meatus. 
Many years ago he saw a small boy who had fallen 40 ft. He was unconscious, and 
cerebral tissue (proved histologically) filled the external auditory canal. A year 
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later he was perfectly well. There was no deafness (Bezold-Edelmann Tone Series) 
and the site of cleavage was unrecognizable. 

In some motoring accidents, a blow on the chin sometimes caused fracture of 
the tympanic plate, bleeding from the meatus without ruptured drum membrane, or 
permanent loss of hearing. 

He recalled a case of war injury that he had watched during life and examined 
post mortem. A private soldier, aged 52, had a compound depressed fracture of the 
fronto-parietal region, and become deaf within a few minutes. He (Mr. Scott) examined 
him with Bezold-Edelmann forks within twenty-four hours. There was hemorrhage 
into both tympanic cavities ; one could see the blue colour through the intact drum 
membranes which were not bulging and there was no sign of external injury of the 
tympanic membrane. The man died a month afterwards, of meningitis. He (the 
speaker) removed both temporal bones which he subsequently decalcified. There 
was no fracture of the temporal bones or of the outer layers of the drum membranes, 
and he could not find the source of the hemorrhage. One could have understood 
why there should be blood in the tympanum if the drum membrane had been 
lacerated, or the temporal bone fractured. 


Mr. J. N. Deacon said he thought that otitis media was common in cases of 
fracture. Of 236 cases of fractured skull, 85 were compound, 45 of them being 
compound through the middle ear. Of the latter, 12 patients died, none of 
meningitis. 33 of the cases survived, and of those 33, 11 had acute suppurative 
otitis. On 5 of them he performed the acute mastoid operation and all survived. 
In the operation cases there were various degrees of deafness—of the conductive 
type—but there was no tinnitus or vertigo. 


Dr. Kelemen said that he had not seen such an extraordinary case as that 
shown by Mr. Sydney Scott in which brain tissue protruded from the external 
auditory meatus. He had shown one case of hwmorrhage into the tympanic 
membrane, in which there was no bleeding into the meatus, no hemorrhage was 
found, or rupture of the tympanic membrane. In a few hours that patient 
recovered. In Mr. Scott’s case there might have been a rupture of the tympanic 
layer of the drumhead. 


Professor Nager said that in one of his accident cases he had found the 
incus in the external meatus. 


The late Dr. J. S. Fraser showed a series of ten slides illustrating cases of injury 
to the ear. Six of these were cases of war injuries and four of cases of injury in 
civil life. 





Specimen: Sequestrum of the Mastoid Cells.—E. WatTson-WILLIAMS, 
M.C., F.R.C.S.Ed. 

John R., aged 9, had acute suppurative otitis media for three weeks, following 
a cold ; this was the first attack of any trouble in the ears. On examination a tender 
red post-aural swelling was found. 

Simple mastoidectomy was performed; the surface of the mastoid was much 
eroded, but no actual perforation of the cortex was found. The process proved to be 
a mere shell containing pus and the large sequestrum (representing the main mass of 
the cellular tissue); the lateral sinus lay exposed in the abscess. Although one 
frequently meets the word “ necrosis” in descriptions of mastoid disease, it is rare 
to find a sequestrum, at least of the mastoid cells. 
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Section of Urology 
President—R. OGIER WARD, D.S.O., M.Ch. 


| March 28, 1936} 


“ Stag-horn” Calculus removed from a Single Kidney.—JoHn EVERIDGE, 
0.B.E., F.R.C.S. 

The patient, a man aged 52, came under my care a year ago at St. Giles’ 
Hospital. Two years previously a large stone had been removed from the right 
ureter by another surgeon. There was no evidence of function in the right kidney 
at that time; the branched stone was shown to be present in the left kidney. 
Preliminary to my operation in February 1935, cystoscopic methods failed to show 
that the right kidney had recovered, and intravenous pyelography failed to reveal 
any pyelographic shadow on the right, and showed poor excretory function on the 
left. The blood urea was 58 mgm. per 100 c.c., and the urine was infected. 














Fic. 1.—Skiagram of stone in February 1935. Fic. 2.—Intravenous pyelogram in February 1935 


Objections to removing the stone in the left kidney by nephro-lithotomy were 
twofold: the risk of (a) further damage to the already impaired renal parenchyma, 
and (b) hemorrhage, which is always to be feared whenever the substance of the 
kidney is widely incised. If pyelo-lithotomy were possible it was obviously 
preferable. 

At my operation through the lumbar route, the pelvis was found to be sufficiently 
dilated to allow the passage around the body of the stone, of the eyed-end of a probe, 
suitably bent and carrying a strand of the stoutest silkworm gut. In this way a 
Gigli saw was attached and drawn around the stone in two positions, thus allowing 
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it to be subdivided into three parts; each part was easily withdrawn through the 
pelvic opening. The pelvic incision was closed with three catgut sutures, and the 
wound was amply drained. 








INCHES ae 





Fic. 3.—Photograph of stone after removal. Weight 29 grm. 


The patient made an uninterrupted recovery, but was readmitted to hospital 
six months later on account of a perforated gastric ulcer, upon which a colleague 
operated, also successfully. 


Hyperparathyroidism: including Renal Calculi.—RrGINALD PAYNE, 
F.R.C.S. 


The specimens shown have recently been incorporated in the Museum of 
St. Bartholomew’s Hospital Medical College, and the object in bringing them to the 
notice of the Section was to get the opinion of other surgeons on the question of 
the relationship between the parathyroids and renal calculi. 


History.—Removed post mortem from a married woman, aged 49. Eight years 
previously the back began to bend, the shoulders became rounded and there was a gradual 
diminution in height. Four years later multiple spontaneous fractures occurred, giving rise 
to deformities of the limbs. After this, the patient became bedridden, and was admitted to 
the Metropolitan Hospital on account of.a fracture of the right humerus. Apart from two 
attacks of pneumonia there was nothing of importance in the past history. She had had 
four children, of whom three were alive and well and the fourth died of tuberculosis. On 
admission to hospital the patient was 4 ft. 9 in. in height and of normal intelligence. She 
lay in bed totally disabled, greatly deformed, breathless, and very wasted. The calvarium 
was large. No tumour could be felt in the neck. There was angular curvature of the spine 
ut the level of the fifth thoracic vertebra and the sternum and clavicles were arched 
forwards. The ribs were collapsed, causing the lateral diameter of the thorax to be greatly 
diminished, and the antero-posterior diameter increased. There was gross deformity of both 
upper limbs from mal-union of old fractures, and the presence of the recent fracture in the 
right humerus. The abdomen was protuberant, and the costal margins approximated to the 
iliac crests. The legs were crossed in scissor fashion owing to a mal-union of a fracture of 
the left femur. Radiograms showed poverty of structure of all the bones examined, with 
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loss of detail and spaces and old fractures. The skull was greatly thickened, blurred and 
coarsely mottled. Two large calculi in the right kidney were seen. Blood examination 
showed a serum calcium of 13-3 mgm. per 100 ¢.c. Emaciation and exhaustion were 
progressive, and the patient died following further spontaneous fractures. Post-mortem 
showed death to be due to a terminal bronchopneumonia. Gross changes were present in 
the bones and in the skull, and calculi were present in the right kidney. Both tonsils 
contained calcareous concretions of the size of marbles. The case is fully recorded in an 
article on “* Hyperparathyroidism: Generalized Osteitis Fibrosa,” by Hunter and Turnbull, 
in the British Journal of Surgery, 1931, 19, October. 


DESCRIPTION OF SPECIMENS 


Parathyroid tumour.-—A portion of the thyroid gland showing a smaller tumour 
of the left superior parathyroid body and a larger tumour of the right inferior 
parathyroid body. Both tumours are yellowish-white in colour, have a solid 
appearance, and stand out clearly from the surrounding thyroid gland. The smaller 
one is globular in shape, but the larger one has a more lobulated structure and 
contains a few small yellowish areas of calcification. (No. P. 321.) 

Microscopic examination.—The cells comprising the tumours consist of oxyphil 
cells arranged in primitive acini. 

Right humerus.—One half of the right humerus, showing advanced changes due 
to the presence of a parathyroid tumour. The bone is a little increased in size in its 
upper part, and its curves are somewhat exaggerated. The cortical bone is every where 
extremely thin and the marrow cavity has disappeared. Cysts are present throughout 
the greater part of its length, some with a thin fibrous lining, others having dark red 
contents of altered blood. More solid tumour-like portions are present in the region 
of the head and neck of the bone. A pathological fracture passes through one of the 
cysts at the middle of the shaft. (No. A. 395a.) 

Skull.—A portion of the vertex of the skull, showing advanced changes associated 
with the presence of parathyroid tumours. There is great increase in the thickness 
of the skull, but the bone appears very porous. All differentiation between inner 
and outer tables and diploé has gone, and the suture lines are obliterated. Deep 
grooves are present in the position of the middle meningeal vessels. 

Tonsillar concretion.—The right tonsil, containing a large concretion, together 
with a portion of the pharyngeal wall. The tonsillar tissue is converted into a 
single, rather thin-walled sac, which surrounds a calcareous concretion of very 
rough and irregular surface, 2°0 cm. in its longest axis. (No. G. 290.) 

Renal calculi and hydronephrosis—The right kidney opened to show the 
presence of multiple calculi and hydronephrosis. The major and minor calyces show 
an extreme degree of dilatation, and the renal substance is reduced to a thin layer. 
Three rather irregular calculi are situated in the dilated calyces. The ureter was 
also dilated in the whole of its length but contained no calculi. Analysis of the 
renal calculi gave the following composition : Calcium 24°4% ; phosphorus 8°4% ; 
carbon dioxide 0°7% ; oxalic acid 0°85%. 

The calculus thus consists principally of calcium phosphate, but there is more 
calcium in it than can be accounted for entirely by the acid. (No. Q. 110.) 


COMMENT 


The possibility of disturbances of parathyroid function bearing an etiological 
relationship to the development of renal calculi has only recently been considered. 
Renal calculi occur in from 23% to 31% of cases of proved hyperparathyroidism, and 
arise secondary to the hypercalewmia and the hypercalcinuria. Local renal factors 
must also play a part to account for the presence of calculi in only some of the cases, 
and for the fact that the calculi are at times unilateral. The calculi produced in 
this way contain a high proportion of calcium and phosphorus. 





1130 Proceedings of the Royal Society of Medicine 46 


The clinical types of hyperparathyroidism have been classified by Albright, Aub, 
and Bauer of the Massachusetts General Hospital as follows (Journ. Amer. Med. 
Assoc., 1934, 102, 1276) :— 

(1) Classic hyperparathyroidism. 

(2) Osteoporosis without cysts or tumours. 

(8) Nephrolithiasis without gross bone change. 

(4) With Bright’s disease. 

(5) Acute parathyroid poisoning. 

(6) Simulating or complicating Paget's disease. 

From the point of view of the surgeon and the urologist, it is important to 
recognize that renal calculi associated with hyperparathyroidism may occur without 
gross bone change. Eight cases of this type were recorded by the authors just 
quoted in a series of seventeen cases of hyperparathyroidism. It is suggested that 
the carrying-out of routine serum calcium investigations might bring to light more 
cases of this type. In this connexion it has also to be- remembered that gross renal 
impairment may at times lead to secondary parathyroid changes. 


Blind Supernumerary Ureter.—JAmMEsS CARVER, F.R.C.S. 

F. G., aged 53, was admitted to hospital with pain in the left loin and frequency 
of micturition. There was a previous history of a stricture, and dilatation had been 
carried out from time to time. 








Fic, 1.—Blind supernumerary ureter. Fic. 2.—Blind supernumerary ureter. 
Photograph of specimen. 


Investigations.—Urine: Alkaline; blood and pus. Wet film showed an excess 
of leucocytes, blood, and epithelial cells. No tubercle bacilli. Intravenous pyelo- 
gram: double ureter on left side. One ureter ends blindly and there is no renal 
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segment in connexion with it. Cystoscopy : Two orifices on the left side. A catheter 
easily passed up the lower of these, but no catheter could be passed up the other. 
Pyelography: Bulbous termination of double ureter. A cystogram revealed a reflux 
up this supernumerary ureter. 

Operation.—Two ureters exposed: one was normal, the other ended blindly in a 
pouch in front of the pelvis of the normal kidney. There was no kidney tissue in 
association with the second ureter. About 5 in. of it were removed. 

Microscopical examination.—Chronic inflammation of ureter. 


Stricture of the Ureter.—Jamrs CARVER, F.R.C.S. 

A. W., aged 20, first admitted to hospital with pyelitis of pregnancy in 1934. Past 
history of salpingitis. The condition responded well to alkalies, and she had a normal 
confinement. Readmitted on 3.12.35 with pain in the right loin, scalding and frequency. 

Investigations.—Blood urea 44. Wassermann reaction negative. Urine: Wet 
film showed some pus and epithelial cells. A few hyaline casts. Cultures sterile. 
W.B.C. 16,000. Uroselectan: Normal left kidney. No shadow from right kidney in 








Stricture of the ureter. 


one hour and a half. Cystoscopy: Congestion at right ureteric orifice; otherwise 
normal. Specimen of urine from right kidney: An occasional leucocyte; culture 
sterile. Ascending pyelogram: At the right side the calyces, pelvis, and ureter were 
dilated down to a point overlying the right sacro-iliac joint. There appeared to be 
stricture of the ureter. . 

Operation.—Nephro-ureterectomy. Ureter divided just below the stricture. The 
peri-ureteric structures in the neighbourhood of the stricture were edematous and 
adherent to the ureter. 

Microscopical examination showed chronic pyonephrosis. 
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Urethral, Ureteric, and Prostatic Calculii—JoHN SANDREY, F.R.C.S. 


History.—The patient, a male aged 53 years, developed a perineal abscess in 
November 1935. This was incised, and he was discharged from hospital two months 
later with a perineal fistula. At this time a mass was noted in the perineum but 
was thought to be scar-tissue and no further urinary investigation was carried out. 
For three years previous to this there had been slight scalding on micturition, but 
no other urinary symptoms. The patient said he had always passed a good stream 
and had never noticed any difficulty. There was no history of venereal disease. 

Shortly after discharge from hospital he had an attack of right pyelitis which 
lasted for three weeks. The perineal fistula showed no tendency to close, and he 
was referred to Saint Peter’s Hospital in February 1936. 

On examination.—An indurated urethral fistula was present, opening in the 
mid-line at the peno-scrotal junction. About half the urine passed along the fistula 
at each act of micturition but there was no incontinence. A stony-bard swelling, 
the size and shape of a hen’s egg, could be felt in the midline immediately distal 
to the fistulous opening. Crepitus could be elicited in the posterior part of the 
swelling, and there was a grating sensation on passing -a urethral bougie. A 
urethroscope was obstructed two inches along the urethra, and the distal end of a 
large whitish calculus could be seen. 





























Fic. 1.—Skiagram of pelvis (antero-posterior view.) Fic. 2.—Lateral view. 


Investigations.—Urine : Turbid, alkaline, and containing a small quantity of pus 
and blood. Films showed triple phosphates and Gram-positive cocci. Blood urea 
51 mgm.%. 

A skiagram showed a large rounded shadow in the urethra, a mass of irregular 
shadows in the region of the prostate, and a laminated oval shadow in the pelvis, 
just below and internal to the right sacro-iliac joint (fig. 1). A lateral view showed 
the oval contour of the urethral shadow and several smaller shadows posteriorly 


(fig. 2). 
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Fic. 38.—Intravenous pyelogram, 10 minutes after uroselectan B. 








Fic. 4.—Section of lamiinated ureteric calculus. Fic. 5.—Section of urethral calculus. 


Intravenous pyelogram: No evidence of any excretion on the right side. Renal 
function on left side appeared to be good, though clubbed irregular outline of calices 
indicated chronic renal infection. Pelvic portion of left ureter moderately dilated 


(fig. 3). 
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Operation (9.3.36).—External urethrolithotomy and ureterolithotomy. Urethra 
markedly dilated, but mucosa normal. No. 10 F bougie easily passed above the 
ureteric calculus from the bladder. Neither stone had caused complete obstruction. 

The calculi: (1) The ureteric calculus weighs 16:5 grm. The cut surface 
showed alternate layers of white and light-brown rings (fig. 4). It is composed of 
oxalates and a trace of phosphates. 

(2) The urethral calculi, one large and three small, together weighed 48-5 grm. 
The nucleus of the larger calculus (fig. 5) is composed of oxalates with a trace of 
ammonium urate. The remainder is composed of phosphates and a trace of oxalates. 


COMMENT 


Large fixed urethral or ureteric calculi are usually silent, and may exist for many 
years without symptoms. This is due to the remarkable facility with which these 
urinary channels undergo dilatation, so that there is rarely marked obstruction to 
the flow of urine, however large the stone. Complete obstruction in the region of a 
stone is always caused by spasm, and only occurs with a movable calculus. The 
first indications of disease are usually due to superadded infection resulting either in 
symptomless pyuria, attacks of pyelonephritis, or, in the case of urethral calculus, 
peri-urethral suppuration. 


Infected Hydronephrosis in a Horse-shoe Kidney.—EpGAr FRESHMAN, 
F.R.C.S. 


The patient, a single woman aged 48, soon after dilatation and curettage with 
removal of a small necrosed uterine fibroid two years ago, had an attack of acute 
pyelitis, beginning with painful and frequent micturition and a high temperature. 
No pain in either loin. Since then there have been urgency and increased frequency 
of micturition, both diurnal and nocturnal. Urine always cloudy, and at times 
thick. No hematuria, no abdominal symptoms, and no pain in either loin. 
General health fairly good. Some years ago the patient complained of backache; 
she was told that she had a movable kidney, and for this a belt was prescribed. She 
dispensed with this at the end of six months, as the symptoms had then disappeared. 

I first saw her a month ago. Although she is fairly well covered, I thought I 
could feel a movable right kidney, and the lower pole of a possibly enlarged left 
kidney. The urine contained pus and gave a copious pure growth of Bacillus coli. 

Cystoscopy showed a moderate degree of chronic trigonitis, with inflammatory 
cysts at the internal meatus. Right ureteric orifice normal; left raised, and 
‘ contracting spasmodically at long intervals. Intravenous indigo-carmine appeared 
in good concentration from the right side in six minutes, but none was seen from 
the left side after fifteen minutes. 

In the plain skiagram (fig. 1) it’can be seen that both renal shadows. are abnor- 
mally near the mid-line, and overlap the psoas muscle. The left, which is the most 
easily seen, is enlarged, with a vertical inner border ; this suggests the enlarged left 
side of a horse-shoe kidney, whose isthmus is narrow and contains little renal tissue, 
as the lower end of the shadow on this side can be made out, which is not the case 
when a broad band of connecting renal tissue is present. There is sacralization of 
the body of the 5th lumbar vertebra. 

The intravenous pyelogram confirms the diagnosis of a horse-shoe kidney, with 
inward rotation of the lower calyces, which extend towards the vertebral column. 
In the five minutes’ film the same details of the left renal shadow can be seen; 
both sides are functioning well. There is some dilatation of the calyces on the left 
side. 
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In the forty-five minutes’ film (fig. 2) there is obvious dilatation of the calyces 
and pelvis on the left side. On the right side the lower major and minor calyces can 
be seen lying on the inner side of the ureter. The pelvis is not enlarged, but is 
somewhat misshapen, and either it is placed very high in the kidney substance, or 
the upper calyces have not filled. 











Fic. 1.—Miss I. J. Before injection. Fic, 2.—Miss I. J. Intravenous pyelogram, 
45 minutes. 


I am inclined to think that there is some early dilatation of one or two of the 
minor calyces and that their irregularity is rather suggestive of a mild chronic 
infection, and Dr. Mather Cordiner, to whom I am indebted for these excellent 
radiograms, agrees with this opinion. Both pelves are on the inner side of the 
majority of the calyees, and are abnormally near the middle line. A film taken at 
one hour and a half shows the lower calyces on the left side pointing inwards. 

The basal renal angle is 58°; this is greater than is generally found in this 
condition, owing to the sacralization of the 5th lumbar vertebra, which brings the 
kidneys to an abnormally low level in relation to the iliac crests. 

A right ascending pyelogram was taken with the patient lying a little on her side, 
to try to demonstrate the relation of the upper end of the ureter to the lower part 
of the renal substance. The ureter passes behind the lowermost of the dilated 
calyces but in front of the lower minor calyx, which is not dilated and appears to 
extend into the isthmus. The ureter shows half of the typical flower-vase pattern. 

A left ureteric catheter specimen contained a heavy deposit of pus, and B. coli. 
Unfortunately an attempt to catheterize the right ureter failed on two occasions, 
obstruction, probably due to a fold of mucosa, being met with 2 cm. from the ureteric 
orifice. 

As regards treatment: In spite of the rather heavy infection of the left side, 
hemi-nephrectomy alone does not seem to be indicated. This side appears to be 
functioning well, there are no symptoms directly attributable to the renal anomaly, 
and it is possible that there is more renal tissue on this side than on the right. 
Also, one cannot be certain that in the course of time the right side will not dilate 
inthe same way, especially as the ureter is implanted at an even higher level. 
Unfortunately, there is no way of proving that the right side is not already infected. 
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Whether there is any significance in the fact that the patient has had some aching 
pain in the right loin since the investigation, I cannot say. 
This morning I passed a large ureteric catheter up to the left renal pelvis, and 
this I propose to leave in situ for seventy-two hours, with the head of the bed well 
raised. Fluids are being forced, and renal lavage with 1:6,000 oxycyanide of 
mercury, followed by instillation of 10% collargol is being carried out twice daily. 
This treatment will have to be repeated from time to time, unless operation is 
resorted to. 
The question of whether one should consider symphysiotomy arises, as it seems 
likely that the connecting band of tissue is fairly narrow. The division of the 
isthmus, with freeing of the upper end of the right ureter and fixation of this half dis 
of the kidney, might possibly prevent dilatation recurring on this side. Whether a 
similar procedure on the left side, which would present greater technical difficulties, wh 
would arrest the progress of the hydronephrotic condition, seems questionable. Th 
adr 
Other specimens and skiagrams were shown as follows :— dur 
By A. E. Rocue, F.R.C.S.: (1) Kidney removed for Uretero-Vaginal we 
Fistula. (2) Skiagrams of Dilated Ureters. y- 
By H. A. Morton Wuirsy: (1) Enlarged Prostate removed by Enuclea- ooct 
tion via the Suprapubic Route, with Complete Closure of the Bladder. by | 
(2) Left Pelvic Renal Calculi with Hydronephrosis, complicated by Acute 
Gonorrheea. 
By JAMES CARVER, F.R.C.S.: Tuberculous Ureteric Stump. 
H. P. Winspury-WHITE, F.R.C.S., reported on Two Cases of Retention of 
Urine in Women. 
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Section of Therapeutics and Pbarmacoloagy 
President—DoROTHY C. HARE, C.B.E., M.D. 





[March 10, 1936} 


DISCUSSION ON THE TREATMENT OF ADDISON’S 
DISEASE WITH SALT 


Dr. George Graham: In opening a discussion on salt treatment of Addison’s 
disease, I think it would be best first of all to discuss the rationale of the treatment. 

It has been known for a long time that the adrenal cortex is essential to life, 
whereas the medulla can be destroyed without causing any appreciable disturbance. 
The early experimenters found that the animals did not live very long after both 
adrenals had been removed, but as a result of improved technique and nursing, the 
duration of life has been greatly extended. In 1931 Swingle [1] reported that the 
average duration of life in his last 100 experiments was 8-6 days. The use of potent 
cortical extracts has enabled dogs to be kept alive for over two years, and a careful 
study has been made of the symptoms and changes in the blood chemistry which 
occur when the extract is no longer given. This is best shown by the diagram given 


by Harrop [2] and his co-workers (fig. 1). 
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Fic. 1—Characteristic changes in metabolism, circulation, and blood concentration in a group of 
supra-renalectomized animals following withdrawal of extract. 
(By permission from ‘ Studies on the Suprarenal Cortex,” by Harrop, Weinstein, Soffer, and Trescher. 
Journal of Experimental Medicine, 1933, 58, 13 


The first noticeable change, which occurs on the first day, is a decrease in the plasma 
Volume as measured by the hematocrit. The blood urea also begins to increase on 
the first day, and by the sixth day may have increased by 100% to 300%. On the 
second day the oxygen capacity of the blood and the plasma protein begin to increase, 
and the rate of blood-flow and the body-weight begin to decrease. On the fourth 
Juty—Tuerap. 1 
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day the basal metabolic rate and the rectal temperature begin to decrease, but it is 
not until the sixth day that the blood-pressure begins to fall, and even then the dog 
may live for another two and a half days. The clinical condition is apparently a 
very striking one, and Swingle and his co-workers [1] have suggested that it is 
closely akin to that known as “ surgical shock.” He has shown that if on the third 
day after the withdrawal of the cortical extract only 5% of the total blood volume is 
removed out, the dog will probably die that day, whereas the loss of 5% of its blood 
volume has little effect on a dog which is kept in good health with cortical extract. 
Harrop [2] has pointed out that the condition is not quite similar to surgical shock, 
as there is no increase of red cells in the capillary blood compared with the venous 
blood, and the dogs continue to pass urine freely. All the same, Swingle’s suggestion 
deserves careful consideration by all those who treat patients with surgical shock. 
Intravenous injections of a pint of 5 or 10% solution of sodium chloride and the 
injection of 10 to 20 c.c. of cortical extract are worthy of trial. 

The changes and the constituents of the blood have been carefully studied. It 
was known that the potassium in the blood was increased and that there was an 
increased secretion of sodium chloride in the urine. Baumann and Kurland [3] and 
Marine and Baumann [4] had shown in 1927 that an animal lived longer when 
sodium chloride or sodium acetate were injected intravenously, but it was not until 
1932 that Loeb [5] made the observations which are responsible for the salt treatment, 
or rather the sodium treatment, of Addison’s disease. Loeb estimated all the 
inorganic bases and acid radicals in the blood of three patients with Addison's 
disease. 

NORMALS ADDISON’S DISEASE 


Mille-molecule Mem. per Mille-molecule Mgm. per 
equivalents 100 ¢.c. equivalents 100 c.c. 
Sodium _... 141-152 325 - 350 248 
246 
300 
Potassium 4-8 18-7 . 27-6 


Chlorine ... 105 872 248 
258 


The rise in the potassium is easily explained by the decrease in blood volume, 
but the decrease in sodium and chlorine in spite of the decrease in the blood volume, 
showed that Loeb had made a very important discovery. Loeb and Atchley [6] then 
repeated this work on three dogs, estimating the sodium, potassium calcium, and 
chlorine excreted after one adrenal had been removed, and again after a second 


adrenalectomy. 
After Ist After 2nd 
Adrenalectomy Adrenalectomy Urine 
Urine rine Last day 
Average of 5 days Average of 5 days of life 
mgm. mgm. mgm. 
Sodium ... a 23-9 61-8 56-8 
Potassium pias 166-5 157-5 74-1 
Chlorine ... ee ‘ 24-1 48-6 46-2 


The blood sodium decreased from 335 mgm. per 100 c.c. to 303 mgm. per 100 c-. 

This work has been confirmed by Harrop and other workers and makes it certain 
that one of the functions of the cortex is to control the sodium balance in the body 
and that the loss of sodium is responsible for some of the symptoms of Addison's 
disease. 

Loeb and his co-workers [7] then treated with salt a woman who had Addison's 
disease, and showed that, coincident with a very great clinical improvement, the 
blood sodium returned to a normal figure. Since this discovery it is now almost 4 
routine treatment to add sodium, in the form of common salt, to the diet of patients 
with Addison’s disease, and by so doing the dose of extract can be greatly reduced, 
or it may not be needed at all. 
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The principle of the treatment is made clear in the following diagram (fig. 2). 
The level of the reservoir can be maintained at the effective level, either by 
adding sodium or by closing the hole by means of cortical extract. 


E 
A, Reservoir containing sodium. 
B, Hole in reservoir through which sodium is escaping. 


©, Normal level of sodium in the reservoir. 





D D, Level of sodium in Addison's disease. 








E, Pipe introducing sodium. 





ric. 


During the last two years five patients with Addison’s disease have been admitted 
to St. Bartholomew’s Hospital—one died three days after admission, but the other 
four cases have been treated with salt by Dr. Hinds Howell, Lord Horder, Dr. 
Chandler, and Professor Witts, whom I have to thank for permission to see their 
cases and quote their results. 


I.—Dr. Hinds Howell’s |8| patient presented all the classical symptoms of Addison's 
disease and was so weak that he could not sit up in bed; the blood-pressure varied from 
60/40 to 80/50. The blood sodium was 298 mgm. per 100 c.c. and the hemoglobin 81%. 
He was given 2-5 grm. of salt in milk four times a day and the clinical condition improved 
ina remarkable fashion. I chanced to see him an hour after he had had his second dose 
and the ward sister told me that he had suddenly sat up in bed, which he had never 
been able to do before. His condition continued to improve and he eventually went out of 
hospital, although the blood-pressure and pigmentation were unaltered. The blood findings 
are very interesting. The sodium had hardly changed after fourteen days of salt treatment, 
but the hemoglobin, had decreased from 80% to 65% although iron was being given in full 
doses. On the twenty-fourth day the blood sodium had risen to 315 mgm. per 100 c.c. and 
the hemoglobin to 74%. It is probable that the decrease in the hemoglobin was due to an 
increase in the blood volume and that this masked an increase in the sodium. The after- 
history is a sad one. The patient kept very well for about three months and then developed 
a febrile illness and died in two or three days. It was most unfortunate that no effort was 
made to send him back to hospital. 

II.—The patient was a man, aged 28, who also showed the classical symptoms, with 
intense pigmentation, but the blood-pressure was 94/56. He complained of weakness but 
was able to be up and about. The blood sodium was 312 mgm. per 100 c.c. and -rose after 
salt to 83838 mgm. per 100 c.c. The patient was certainly stronger but he was very dissatisfied 
that he was not given any cortical extract, as he had been told this would be given in hospital. 
Since his discharge from hospital he has seen at least two consulting physicians and was 
given a daily injection of cortical extract at a cost of from 15s. to 20s. a day. He died about 
a year afterwards. 

III.—The third case, that of a woman, aged 33, was not quite typical. She was a farm 
worker ; pigmentation had begun six months before admission and was very marked. She 
had become too weak to do her work on the farm but was still capable of walking about. 
The blood-pressure was never lower than 96/62 and was on occasion 120/80. The blood 
sodium was 886 mgm. per 100 c.c. when she was taking an ordinary diet. The therapeutic 
effect of giving additional salt was good, but in order to try and prove the diagnosis a salt- 
free diet was given. This method has been suggested by Loeb and Harrop in cases in which 
the diagnosis isin doubt. It should only be undertaken if the patient is under careful super- 
vision and if facilities for giving intravenous saline and cortical extract are available, since 
the symptoms may become very alarming after one, two, or three days of a salt-poor diet. 
In this case the patient felt very weak indeed, but the blood sodium did not decrease below 
826 mgm. per 100 c.c. so that the diagnosis was not proven. She left hospital taking 10 grm. 
of salt a day and feeling definitely better, but two months later she developed some dyspnea 
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and severe vomiting and died a week later. In this case also no attempt was made to send 
the patient up to hospital again. 

IV.—The fourth patient, a woman, aged 43, at present in hospital under the care of 
Professor Witts, has all the typical symptoms, but the pigmentation is not marked. Blood- 


pressure 100/70. 
19.2.36 2.3.36 


Sodium one 285 mgm. per 100 c.c. 325 mgm. per 100 c.c. 
Hemoglobin ... 110%, 88%, 
Blood urea .... 92 mgm. per 100 c.c. 63 mgm. per 100 c.c. 
Alkali reserve 61-5 vols. 
Treatment.—Sodium chloride, 0°5 grm.; sodium bicarbonate, 0°5 grm.; and sodium 
acetate, 0°5 grm. Six times a day = 5°6 grm. of sodium daily. 
The immediate response has been very good. 


It is important to consider the reasons for the failures. (1) It may well be 
that the cortex controls something else besides the sodium and that it is essential to 
give the extract to control the unknown factor. If this is the case, it is to be hoped 
that the price of the extract will soon decrease, as the expense of a daily dose is too 
great for the majority of patients. (2) The death in two of our cases seems to have 
occurred very quickly after some acute infection. The experience with insulin and 
parathormone has taught us that whenever a patient suffering from diabetes or 
tetany develops another disease, extra insulin or parathormone must be given to 
prevent the onset of severe symptoms. It is probable that the same phenomenon 
occurs in Addison’s disease and that the medical attendant should be prepared to 
give large doses of the extract and intravenous saline whenever any symptoms of 
another disease appear. (3) It is possible that we have not given the sodium in the 
best way. Swingle has failed to keep dogs alive for any length of time on sodium 
chloride alone but Harrop and his co-workers [9! have succeeded in keeping dogs 
alive for over one hundred and fifty days on a mixture of sodium chloride and 
sodium bicarbonate, and Kendal [10] has kept two dogs alive for eighty and one 
hundred days on a mixture of sodium chloride, sodium acetate and a little potassium. 

These observations on animals suggest that the dose of sodium has not been 
sufficient. Most patients object to taking more than 10 grm. of sodium chloride in 
the day except for a short time, and this will only supply 4 grm. of sodium. It 
may be that some mixture of the salts of sodium which will supply about 10 grm. 
of sodium will give better results. A trial should, I think, be made of a mixture 
of sodium chloride, sodium bicarbonate, and sodium citrate, but a careful watch 
should be kept on the alkali reserve because of the liability of these patients to 
develop a high blood urea. It is possible that sodium lactate or sodium gluconate 
may be a convenient way of giving the sodium but the patient will always need some 
sodium chloride in order to prevent chlorine deficiency. This must be checked by 
estimating the amount of sodium chloride which is being excreted in the urine and 
by an estimation of the sodium and chlorine in the blood. It is to be hoped that 
further work on these lines may effect a great improvement in the treatment of these 
patients until a potent extract is available which can be sold at a reasonable price. 
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Dr. S. Levy Simpson: Since the use of cortical extract in Addison’s disease 
has serious disadvantages, namely (1) high cost, (2) necessity for injection, (3) 
necessity for large amounts, owing to weak concentration—as compared with 
insulin, parathyroid, &c., it was not unexpected that the introduction of salt therapy 
would be received with enthusiasm. The enthusiasm has been moderated by 
experience and the limitations of the therapy are becoming obvious. This does not 
mean that the treatment is not based on sound experimental and biochemical work, 
or that undoubted benefit does not result in some cases. To take a balanced view, 
it is as well to remember the cautious statements of those who instituted or 
advocated sodium therapy. 

Thus, of the adrenalectomized dog, Loeb and his colleagues wrote ‘“ when cortical 
extract is completely withdrawn, the sodium level cannot be maintained even by the 
administration of as much as 0°3 grm. of salt per kilogram daily.’’ This is equivalent 
to 20 grm. of salt for a patient weighing 94 stone. Swingle, Pfiffner, Vars and 
Parkins wrote “sodium chloride and water cannot be regarded as an effective 
substitute for the cortical hormone in the bilaterally adrenalectomized dog, since it 
was necessary to inject cortical extract in order to save animals when they sooner 
or later developed severe symptoms.” Of five patients taking 10 grm. of salt daily 
in addition to that in their diet, Loeb and his colleagues stated “’ their blood sodium 
levels remain within normal limits, and they are able to lead very much more active 
lives than before their salt therapy was instituted. They suffer from easy fatigability. 
They have occasional nausea, they feel the cold intensely, and pigmentation is little 
if at all changed.” In one patient 20 grm. of salt daily did not raise the blood 
sodium and the clinical response was poor. 

I have endeavoured to arrange the therapy of six patients in a manner that 
would permit not only an appraisal of the value and limitation of salt therapy, but 
also a comparison between the efficacy of sodium chloride and that of cortical extract. 


I.—J. M., male, aged 22, a naval officer, had been easily tired from 1982, but diagnosis 
was made in November 1934, during a crisis with vomiting, prostration, semi-coma and 
blood-pressure 78/52 (Hong Kong Hospital). 20 grm. of salt by mouth produced striking 
improvement in twelve hours, and the blood-pressure rose to 100/60. The salt was continued 
daily for three weeks, when patient was well enough to make the journey to London. During 
this three weeks the daily quantity of salt was twice reduced to 10 grm., when vomiting and 
collapse followed within forty-eight hours, recovery resulting from an increase of salt to 
20 grm. daily. During the next few months the patient found it nauseating to take more than 
10 grm. of salt daily, and in March 1935 the addition of 5 c.c. of eucortone subcutaneously 
daily, produced considerable improvement in strength, appetite, and well-being. In 
May 1935 his condition was better than at any previous period since the initial onset. 
Attempted omission of the eucortone produced a relapse within a few days, and its subsequent 
administration resulted in recovery. On December 1, 1985, instead of salt only, a mixture 
of 6 grm. sodium chloride, 4 grm. sodium bicarbonate, and 4 grm. sodium citrate was 
substituted, and the daily dose of cortical extract was 3 c.c. of eschatin. On December 27 
the patient omitted the cortical extract. 

On December 28 he was vomiting, collapsed, pulseless, and semi-comatose. 1,000 c.c. 
of normal saline containing 5% glucose were given intravenously and 13 c.c. eschatin 
subcutaneously. A series of rigors followed and the patient's condition was worse, after a 
transient improvement. During the next few weeks he was unable and unwilling to take salt 
by mouth, as vomiting immediately followed. Treatment consisted of intramuscular and 
subcutaneous injections of eschatin in divided doses. 

December 29, 12 c.c. eschatin; December 80, 26 c.c. eschatin. Patient still semi- 
comatose. December 31, 40 c.c. eschatin; January 1, 1936, 40 c.c. eschatin; January 2, 
30c.c. eschatin. Vomiting now ceased,and general improvement began. January 3, 30 c.c. 
eschatin ; on January 4, 20 c.c. eschatin. During the next few weeks the dose of eschatin 
was gradually reduced. 

In February 1936 the patient could again take salt by mouth, and reasonable health has 
been subsequently maintained on 12 grm. of salt by mouth, and 5 c.c. of eucortone or eschatin 
subcutaneously. 
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Summary.—Large doses of salt by mouth in a crisis resulted in recovery ; at that time a 
reduction of the daily dose of salt from 20 grm. a day to 10 grm. a day produced relapse, but 
subsequently 10 grm. a day maintained fair health. The addition of cortical extract 5 c.c. 
daily produced considerable improvement. The reduction to 8 c.c. daily, and the omission 
of 1 dose led to a crisis, although 14 grm. of sodium salts were being taken daily. In this 
second crisis salt was vomited and refused. Cortical extract alone in 40 c.c. daily dosage 
given intramuscularly in four doses resulted in recovery within a few days. 

II.—M. L., female, aged 51. The onset, with weakness and pigmentation, was in July 
1934, and the patient came under observation on January 7, 1935, with weakness, nausea, 
vomiting, and blood-pressure 88/65. Salt by mouth was usually vomited, and the total salt 
given per os and per rectum was 10 grm. daily. No appreciable improvement resulted. 
January 19: serum sodium, 283; serum chloride, 330; serum potassium, 26 ; blood urea, 76. 
On January 21, 1935, patient collapsed in crisis and was pulseless. No salt was retained. 
No fluids were given intravenously, and treatment with eucortone only was tried. 5 c.c. of 
eucortone were given intramuscularly at two-hourly intervals throughout day and night. 
Some rigors and pyrexia followed, but nevertheless remarkable improvement was evident 
within twelve hours. On January 22, 5 c.c. of eucortone were given at four-hourly intervals 
and on January 23 at six-hourly intervals. The patient had then recovered from crisis, 
although she was still very weak ; serum sodium, 270 ; chloride, 826; potassium, 28 ; blood 
urea, 49. On February 5 the eucortone was reduced to 10 c.c. thrice daily. On February 19 
the patient was much improved, but still weak; serum sodium, 292; chloride, 330; 
potassium, 24. On February 21 she was able to take 10 grm. of sodium chloride daily by 
mouth, the eucortone being continued, but no appreciable improvement resulted, and on 
March 8 serum sodium was 295; chloride, 348; potassium, 17; blood urea, 18. On 
March 28 the eucortone was discontinued, and sodium chloride given per rectum and per os 
to maximum tolerance, but most of the salt was not retained. On April 8 patient was much 
worse : serum sodium, 281; chloride, 323; potassium, 25; blood-urea, 54. Death occurred 
on April 21, 1935. 

Summary.—While 10 grm. of sodium chloride were given daily no improvement resulted, 
and a crisis developed. Eucortone alone in doses of 60 c.c. daily and then 380 c.c. daily, 
produced a recovery from crisis. Eucortone 30 c.c. daily, together with 10 grm. of sodium 
chloride daily could not bring about sufficient recovery for the patient to get out of bed. The 
cessation of eucortone resulted in a fatal crisis. In this crisis sodium chloride, by mouth or 
per rectum, was not retained. 

III.—N. G., female, aged 39, had lupus at the age of 18. One child had had abdominal 
tuberculosis, and another tuberculous adenitis of the neck. A cousin had died of Addison's 
disease. Symptoms commenced in January 1934, and the diagnosis was made at Ruthin 
Castle in June 1934, when the blood-pressure was 95/75, and pigmentation of leucodermic 
pattern was present. Small doses of eucortone (2 c.c. daily) produced slight improvement, 
but therapy was intermittent. 

February 1935, serum sodium was 302 mgm. %, and the blood-pressure was 110/70. 
Sodium chloride by mouth caused considerable vomiting but a mixture of sodium sulphate, 
bicarbonate and phosphate in equal parts was retained, and a drachm of this was given twice 
daily. There was slight improvement, but in June 1935 the patient was still very weak, and 
spent most of the time on a couch. Although the clinical condition was poor, the blood- 
pressure was 120/70, and the blood chemistry normal ; serum sodium, 819; potassium, 16 ; 
blood-urea, 20. Treatment was then supplemented by eucortone 5 c.c. daily, and considerable 
benefit resulted within a few days. In December 1935 she was not quite so well, and the 
daily dose of eucortone was increased to 7 c.c. daily. There was further improvement, and 
the patient wrote: “It is wonderful to feel well, and not only ‘half there ’ all the time.” 

Summary.—Whereas sodium chloride acted as an immediate emetic, other salts of sodium 
were tolerated and produced definite but slight improvement. The addition of eucortone 
injections was of considerable benefit. The blood chemistry was normal at a time when the 
clinical condition was poor. 

IV.—C. T. M., male, aged 52. This was an example of a chronic and slowly progressive 
lesion. The onset was in 1927 and no specific treatment was attempted until 1931, when 
intermittent cortical-extract therapy produced some benefit. In March 1984 Dr. Gordon 
Sears prescribed 5 grm. of sodium chloride daily, without any cortical extract, and considerable 
benefit resulted. In August 1934 there was a relapse following the omission of salt, and 
subsequent recovery with 10 grm. of salt daily. Weight increased and pigmentation was 
less. In November 19384, in spite of salt therapy the patient was weak, losing weight, and 





47 Section of Therapeutics and Pharmacology 1143 


suffering from nausea. Treatment was then supplemented by 10 c.c. cortin daily, with 
resulting improvement in all respects, and in December 1984 the patient was feeling better 
than ever previously. On January 25, 1935, the sodium chloride was stopped, but the patient 
remained quite well, and on February 22, the dose of cortin was reduced to 5 c.c. daily. 

Summary.—In a chronic case of Addison’s disease sodium chloride produced considerable 
benefit, and its omission was followed by relapse. With the progress of time, salt alone was 
inadequate ; the patient lost weight and felt weak and ill. The addition of cortin injections 
resulted in great improvement, the patient feeling better than ever. The subsequent 
discontinuance of sodium chloride had no deleterious effect as long as cortin was given in 
adequate dosage. 

V.—M.5., male, aged 30. The onset, with weakness and pigmentation was in September 
1938, and the patient was admitted to St. Bartholomew’s Hospital under Lord Horder. 
10 grm. of sodium chloride were prescribed daily without appreciable benefit. From April 5, 
1934, 20 grm. of salt were given daily, resulting in slight improvement, although the patient 
said that he noticed no benefit. Salt therapy was continued intermittently during the next 
six months, but in December 1934 the clinical condition was poor, the patient deeply 
pigmented, blood-pressure 90/50, and nausea a froublesome feature. 5 c.c. of eucortone were 
then injected daily, salt being taken with food but no extra salt. There was a gain in strength, 
appetite and well-being within a week, and the patient felt that the benefit resulting from 
eucortone was far greater than any previously experienced. Fairly good health was main- 
tained for six months, but in July 1985 there was a relapse, with nausea, diarrhwa, and 
weakness, and the blood chemistry showed serum sodium, 287 ; chloride, 389; potassium, 24 ; 
and blood urea, 64. The eucortone was increased to 10 c.c. daily, with resulting improvement, 
but death occurred in September 1935, following influenza. 

Summary.—20 grm. of sodium chloride daily produced slight benefit, but not sufficient to 
be appreciated by the patient. Cortical extract in 5 c.c. daily dosage resulted in considerable 
benefit, but with the progress of the lesion 10 c.c. daily were inadequate, and death followed 
influenza. 

VI—A. C., female, aged 41. This is a chronic case of Addison’s disease described 
previously in the Proceedings (1984, xxvii, 27). The patient has calcified cervical and 
mediastinal glands, and there is a strong family history of tuberculosis. The diagnosis seems 
to rest on sure ground. Nevertheless in December 1935, with the clinical condition poor 
(weakness, loss of weight, and nausea), the blood chemistry showed: serum sodium, 309, 
serum chloride, 355, and blood urea, 22. Sodium chloride in doses of 10 or 20 grm., daily has 
been tried on several occasions, but has not produced any benefit. Eucortone, 5 c.c., daily 
favourably influenced nausea, weakness, loss of weight and pigmentation, and the withdrawal 
has caused a return of symptoms which tend to disappear on returning to eucortone. 
Nevertheless the clinical condition is still unsatisfactory on this dosage. 

Summary.—This chronic case was definitely, but only partially, benefited by 5 c.c. of 
eucortone daily. Sodium chloride was of no therapeutic value. The sodium and chloride 
content of the serum was approximately normal, although the clinical condition was poor. 


It appears permissible to draw the following conclusions :— 

(1) Salt by mouth may be of real value in the acute, subacute, and chronic phases 
of Addison's disease. 

(2) Salt may be of no apparent value, or the benefit may be so slight as not to be 
appreciated by the patient. 

(3) The emetic action of salt may prevent its administration by the oral route. 
Sometimes salts of sodium other than the chloride may be satisfactorily substituted 
to overcome this difficulty. 

(4) 10 grm. of salt daily is as much as most patients can possibly take, but 
sometimes 20 grm. or more are necessary. 

(5) Cortical-extract in adequate dosage, by itself or in addition to salt therapy, 
gives a much better clinical response than salt alone. 

(6) When the dose of cortical extract is adequate, the addition of salt is of no 
benefit. This is in keeping with work on adrenalectomized animals. When, 
however, the dose of cortical extract is inadequate, the addition of salt may help 
appreciably. 
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(7) When patients have gone into a crisis, in spite of having large doses of salt, 
the administration of cortical extract has produced recovery. 

(8) It is possible to get signs and symptoms of adrenal insufficiency, although the 
serum values for sodium, chloride and potassium, &c., appear to be within normal limits, 

These conclusions are in keeping with experimental evidence. It is now well 
established that the cortical hormone regulates the balance of sodium chloride and 
other minerals. The increased drainage and excretion of these elements associated 
with adrenalectomy can be completely corrected by cortical extract. That this is 
not necessarily true in man may be a question of dosage. If one imagines the 
human body to be a receptacle from which, in addition to the normal inflow and 
outflow, an excess of sodium, &c., escapes through a leakage, cortical extract acts by 
repairing and stopping the leakage, whereas the administration of salt by mouth is 
a frantic effort to keep pace with the abnormal loss. No one could be satisfied with 
the concentration of the cortical extract at present available, as the large doses 
necessary for more severe cases render its use difficult and sometimes impracticable, 
but with the crystallization of the essential element there will probably be no other 
treatment for Addison’s disease than that by cortical hormone. One should remember 
that although the regulation of mineral metabolism is an important function of the 
cortical hormone, it also has other important influences, some of which are known, 
e.g. on carbohydrate metabolism, and others less well defined. 

In addition to those mentioned in the text, I am indebted to Drs. Gordon Sears, 
H. C. Squires, J. R. Leiper, G. Konstam, J. G. Leebody, R. Knox, M. Nurick, J. H. 
Anderson and Sir Edmund Spriggs. 

I have also had the benefit of the expert co-operation of Dr. E. N. Allott who is 
responsible for the biochemical data given in the case descriptions. 


REFERENCES 


Lorn, R. F., ATCHLEY, D. W., and Stan, J. (1935.) Jowrn. Amer. Med. Assoc., 104, 2149. 

SwWINGLE, W. W., PFIFFNER, J. J., Vars, H. M., and PAaRKINs, W. M. (1934.) Amer. Journ, 
Physiol., 108, 159. 

LEVY Simpson, S., DENNISON, M., and KORENCHEVSKY, V. (1934.) Jowrn. Path. and Bact., 


Dr. E. N. Allott described the blood chemical changes observed in eight cases 
of Addison’s disease. In all of them there was found, to a greater or less extent, 
a fall in the sodium and chlorine of the serum and a rise in the potassium and urea. 
The accompanying graph illustrates the distribution of the figures found as compared 
with normal blood, 

Three of these patients were only seen a few days before death and no 
observations were made on the result of treatment. 

The effect of treatment with salt was described in the other five cases (no other 
sodium salt was employed in this series): in three cases the sodium content of the 
blood returned to almost normal values, from very subnormal ones, the high urea 
and potassium coming down to ‘normal at the same time. There was at the same 
time a marked improvement in the clinical condition of the patients. In two cases 
the use of salt had very little effect on the blood-sodium level, though in one of these 
cases the clinical condition of the patient improved markedly. The other case failed 
to show any change in the sodium level, even with salt + large doses of cortical 
extract (up to 50 c.c. a day) though the potassium and blood urea came down to 
normal, and clinical improvement was slight. In no case was the sodium level 
restored to normal by the use of cortical extract without salt, although potassium 
and urea levels in the serum were reducéd by its use: the failure to affect the 
sodium may have been due to the comparatively low dosage of hormone used in the 
other cases (6 c.c. per day). 

In the cases where there was no success in raising the low sodium levels in the 
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serum, there was evidence of increase in blood volume, shown by a sudden fall 
in plasma protein and hemoglobin immediately after treatment. 

The ultimate prognosis in the cases treated by salt alone seems poor; one 
patient died in crisis at home, about a month after discharge: the patient who 
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was having the large amount of cortical extract died when this was omitted and 
salt alone given. One patient is untraced, the fourth died of acute osteomyelitis a 
month after discharge, although his clinical condition had remained otherwise good. 

PostcRipt—16.5.36: The fifth patient, who was alive at the time of the 
discussion, has since died. 


Vitamin B, in Human Diets 


By Auprey Z. Baker, B.Sc., M.R.C.S., and MarGaret D. Wricur, 
M.B., B.S. 


ABSTRACT.—Constituents of beri-beri-producing diets, borderline diets, and protective 
diets given by Braddon and others were analysed for vitamin B, content by Cowgill. He 
used a long series of assays published by numerous investigators and calculated the various 
units and percentage values as milligram equivalents of a yeast powder. He thus obtained 
approximate vitamin B, values for these diets. He showed that these values, together with 
the incidence of beri-beri, justified the application to man of a formula obtained experimentally 
and gave an indication of man’s minimum requirement of the vitamin. 

In this paper the vitamin By, value of the same diets has been obtained from direct assays 
against the International Standard of the constituent foods, raw or cooked, as usually eaten. 
These are in good agreement with the values drawn from the less direct calculation, and 
indicate that man’s minimum requirement may vary according to weight and food intake 
between 200 and 500 units daily. 

The desirable level of B, intake for adults and children has been studied by analysing in 
the same way a series of diets recommended by public bodies or by dietitians in England 
and America. Adults on good diets consume 450 to 750 units daily. High vitamin diets 
may contain about 1,500 units. 

Diets recommended for children show relatively higher levels than those for adults, that 
of a child aged 4 years having nearly 400 units and that of a child aged 11 years having 
about 650. 
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RESUME.—Cowgill a estimé la teneur en vitamine B; des constituents des régimes 
produisant le béri-béri, des régimes limites et des régimes protecteurs employés par Braddon 
et d’autres. I] a employé une longue série d’essais faits par de nombreux auteurs, et a calculé 
les divers pourcentages et unités en équivalents de milligramme d’une poudre de levure. De 
cette facon il a obtenu les contenus approximatifs en vitamine B, de ces régimes. II] a 
démontré que ces régimes et la fréquence du béri-béri justifient l’application 4 l'homme 
d’une formule obtenue expérimentalement, et a donné une idée de la quantité de cette 
vitamine nécessaire 4 l'homme. 

Dans le travail présent la teneur en vitamine B: de ces mémes régimes a été obtenue par 
la comparaison directe avec le Standard International des aliments qu'ils contiennent, crus 
ou cuits tels qu’ils sont d’habitude employés. Les résultats correspondent bien avec ceux 
obtenus par la méthode moins‘directe, et montrent que le minimum de vitamine B: néces- 
saire i l'homme varie, suivant le poids et la quantité de nourriture, de 200 4 500 unités 
par jour. 

La quantité de vitamine 4 désirer pour les adultes et pour les enfants a été caleulée en 
analysant de la méme maniére une série de régimes recommandés par diverses autorités 
publiques et par des diététistes en Angleterre et en Amérique. Les adultes suivant un bon 
régime recoivent de 450 4 750 unités par jour. Des régimes riches en vitamine peuvent 
contenir environ 1,500 unités. 

Les régimes recommandés pour les enfants contiennent relativement une plus grande 
proportion de vitamine que ceux pour les adultes, un enfant de 4 ans recevant presque 400 
unités, et un enfant de 11 ans environs 650 unités. 


ZUSAMMENFASSUNG.— Die Bestandteile von Nahrungsgemischen, die Beri-Beri verur- 
sachen, ferner von an der Grenze stehenden sowie schiitzenden Nahrungsgemischen, wie sie 
von Braddon und anderen verwendet wurden, wurden von Cowgill auf ihren Vitamin B,-Gehalt 
hin analysiert. Er verwendete eine erhebliche Zahl von Proben, die von zahlreichen 
Forschern angegeben waren, und berechnete die verschiedenen Einheiten und Prozentwerte 
als Milligrammaequivalente eines Hefepulvers. Auf diese Weise erhielt er angeniiherte 
Werte fiir den Vitamin Bi—Gehalt dieser Nahrungsgemische. Er zeigte, dass diese Werte, 
zusammen genommen mit der Hiiufigkeit des Auftretens von Beri-Beri, dazu berechtigten, 
eine experimentell gewonnene Forme! auf den Menschen anzuwenden und gab Anhaltspunkte 
betreffend den Minimalbedarf des Menschen an diesem Vitamin. 

In der vorliegenden Arbeit wurde der Vitamin B:i-Gehalt derselben Nahrungsgemische 
durch direkte Priifungen erhalten und mit dem “International Standard ’’ der zusammen- 
setzenden Bestandteile, roh oder gekocht, wie sie gewOhnlich verwendet werden, verglichen. 
Diese Ziffern stehen in guter Uebereinstimmung mit denjenigen, die durch weniger direkte 
Rechnung gewonnen wurden und zeigen dass der Minimalbedarf des Menschen je nach 
Gewicht und Nahrungsaufnahme zwischen 200 und 500 Einheiten pro Tag schwankt. 

Die anzustrebende Menge der B; Aufnahme fiir Erwachsene und Kinder wurde auf die 
Art untersucht, dass in derselben Weise eine Reihe von Diiiten analysiert wurde, die von 
éffentlichen Behérden oder von Diiitetikern in England und Amerika empfohlen wurden. 
Erwachsene nehmen mit einer guten Diiit tiglich 450 bis 750 Einheiten zu sich. Vitamin- 
reiche Kost kann etwa 1,500 Einheiten enthalten. 

Diiiten, die fiir Kinder vorgeschlagen wurden, zeigen verhiiltnismiissig hihere Werte als 
die fiir Erwachsene, indem ein 4 jibriges Kind fast 400 Einheiten und ein 11 jiihriges 
ungefiihr 650 Einheiten erhiilt. 


The first comprehensive estimate of the human requirement of vitamin B, was 
made by Cowgill in his monograph published in 1934 [7]. By the experimental 
determination of the minimum amounts of vitamin B, required by four species of 
animals (dog, pigeon, rat, and mouse) he arrived at a formula applicable to all four 
species. This formula relates the body-weight and the calorific intake to the 
vitamin requirement. By extending this formula to man, he found that the predicted 
requirement for protection against beri-beri agreed closely with the figures he 
obtained from his analyses of diets known to be (a) severely beri-beri producing, 
(b) border-line, and (c) protective. Cowgill obtained his B, values for foods by 
collecting the figures published by a large number of workers who had expressed 
their results in the various units employed before the adoption of the International 
Standard. He correlated these by means of afew key substances and expressed the 
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values so obtained in terms of milligramme-equivalents of his own concentrate, a 
yeast powder. In the-case of some of the earlier publications corrections had to be 
applied, such as that for coprophagy. 

Since the B; values of common foods, both raw and cooked, are now becoming 
known by direct assay against the International Standard, it is possible to make a 
somewhat more direct evaluation of the B, content of the diets to which Cowgill 
referred, and also of well-chosen adequate diets in common use, and thus to arrive 
at a conception, not only of the beri-beri threshold, but of the intake necessary for 
good health. 

Most of the B, values used in the present calculations have appeared in the 
Biochemical Journal |2\ together with a description of the method of assay used. 
This is based on measurement of the duration of cure of the bradycardia produced 
by vitamin B, deficiency in the rat and has been developed as a method of assay by 
Dr. Leslie Harris and his collaborators at Cambridge. Consideration has been given 
to wastage in preparation of vegetable foods, to the gain in weight of cereals and 
pulses, and loss in weight of meat on cooking where the foods are listed as raw 
materials. Wherever possible, the assay value used has been that of the food, 
cooked or raw, as*eaten. 

The first diets to be considered here are a number associated with outbreaks of 
beri-beri. A very low B, diet, a moderately low, and a borderline beri-beri diet are 
given in Table I. 


TABLE I. 


Quantities Intern. 
probably Standard 
eaten units In- Additional 
Diet cooked pergram. take information 
(1)From Vedder Bread 151 grm 151 grm. 0-14(white 21 Men probably 50-55 kg. 
[14] 1913, p. 151 bread) Caloric value 2,661. 
Rice 4654 ,, a 0 (c)§ 0 4,300 cases of beri- 
*Beef 227 ,, 7 0-15 (c) 21 beri in seven months 
Potato 85 ,, 0-3 (c) 21 in Bilibid Prison, 
tOnions 28 ,, 0-4 (c) 8 Manila. 
Sugar, pepper, vinegar, salt, 
ginger Total 71 


(2) Braddon [4] Rice 1,000 grm 5,000 grm. 0 0 A diet giving rise to 
1907, p. 240 Flesh 300 ,, 180 _,, 0-15 27 200-600 per 1,000 cases 
Total 27 of beri-beri between 
Should 75 grm. of pork replace part of the 1870 and 1873 among 
other meat Total 165 native sailors of the 
Dutch Kast Indian 
Alternatives :- Navy. Body-weight 
tFresh fish 300 grm. (?) 300 grm. Total 90 probably 40-60 kg. 
Fish (dried) 300 ,, Equal to 
600 grm. 
fresb fish Total 180 


(3) Ashford [1} Rice 0-481b. or 217 grm. 1,085 grm. Diet of the U.S.A. 
1922 Beans 0-105 ,, ,, 48 ,, 108 ,, : 50 garrison at Porto Rico 
Potatoes 0-625 ,, ,, 283 : and associated with 
Onions 0-115,,,, 52 . eens. A border- 

: f i 


*Presh meat 0-395,, ,, 179 § ne diet, especially in 
Fruit & veg. 0-602 ,, ,, 278 ,, 228 ‘ cases where the men 
(2 months out of 4) substituted rice for 
Total 264 meat. Average weight 

probably 62 kg. 


* A loss of 40% of the weight of raw meat is assumed, which should cover the cooking loss and 
removal of bone, cartilage, &c. One-sixth is deducted from the weights of fruits and vegetables. This 
has perforce been guesswork, as certain of both will be eaten whole, whereas others may lose varying 
amounts according to the degree of care or haste in preparation. 

* 0-8 units per grm. represents an average figure for cooked beef and cooked mutton. 

+ 0-4 units per grm. for vegetables has been chosen. Since part of the vegetable ration may be eaten 
taw and assays vary from traces up to about one nnit per grm. raw, and the cooking loss varies from 
substance to substance some guessed figure has had to be used. 

: { The average between values found for various cooked fish muscle, i.e. 0-6 units per grm. down 
0 nil. 
§ Cooked. 
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Other beri-beri diets referred to by Cowgill give similar low values by this 
method. A diet described by Braddon (Table II, No. 1) consisting of rice, meat, 
vegetables, beans, fat, and flavouring agents gives a value of 156 units, and was 
responsible for constant outbreaks of beri-beri in the Pudoh Gaol, Selangor. 
Another of Braddon’s [4] diets (Table II, No. 7) with a vitamin B, value of 253 to 
390 units according to the meat used, cured beri-beri among the natives in the 
Dutch East Indian Navy, but was not entirely protective to the heavier European 
sailors. Improvement of Diet 1 in Table I up to a content of 163 units was effective 
in reducing the incidence of beri-beri, but did not wipe it out (Table II, No. 3). 

Similar improvement in Ashford’s diet (Table I, No. 3) to a value of 382 units 
by reducing the amount of rice and increasing the meat and vegetables, reduced the 
number of beri-beri cases at Porto Rico (Table II, No. 9). Vordermann gives a diet 
of 122 to 164 units, on which some beri-beri occurred in the Java prisons (Table IT, 
No. 4). Braddon (1907) quotes a diet from the Richmond Asylum, Dublin, where 
the values are at least 379 units daily, which gave 106 cases of beri-beri per 
1,000 inmates (Table II, No. 5). Since 260 units of this are given by vegetables, it 
is possible that some of the vitamin may have been lost in cooking. 

Cowgill has related the protective level of vitamin B, intake to the probable 
average weight of men on various diets which he analysed, and has found that the 
incidence of beri-beri expected by the use of his formula was similar to that actually 
recorded. Cowgill estimates one International Standard unit to be approximately 
equal to twenty milligram-equivalents of his yeast powder. In the following table 
is shown the relationship between fhe values of certain diets as calculated by him 
and as obtained by our more direct method of estimation. 


TABLE II, 
International International 

stand. by cal- stand, by calcu- 
Calories Mem. culation from lation directly Ratio 
(approx.) equiv. mgm. equiv. (A) from assays (15) A:B 
Diet 1 2,970 4,013 201 156 1-3:1 
Diet 2* 2,661 2,618 131 71 1-8: 1 
Diet 3 2,662 8,386 169 163 10:1 
8,211 3,930 197 164 18:1 
Diet 4 2,831 2,690 135 122 1-1:1 
2,927 2,930 147 122 1-2:1 
Diet 5 2,994 6,002 800 379 0-8:1 
( 4,208 5,450 273 165 1-6: 1 
Diet 6+ -/ 3,810 2,950 148 90 1-6:1 
(3,960 4,000 200 180 1-1:1 
Diet 7 5,189 10,441 522 890 1-3:1 
Diet 8} 1,718 4,198 210 264 0-8:1 
Diet 9 1,882 6,125 406 382 0-8:1 


*Diet 1, Table I. tDiet 2, Table 1. {Diet 3, Table 1. 


Allowing for variations known to occur between samples of the same substances, 
the correspondence noted here between the values obtained by two different methods 
of approach is striking, and indicates that the estimates must be fairly near the 
truth. Consideration of the values of these diets bears out Cowsgill’s thesis that no 
one specific intake protects all individuals against beri-beri, but that the intake must 
be related to the weight of the individual and the calorific value of the diet. Thus, diet 
No. 7 with a relatively high B, value on either estimation did not completely protect 
all individuals against beri-beri. 

The Bureau of Science, Manila, recommends a daily supplement of tiki-tiki of 
200 International Standard units [8]. Browning has interpreted this as an 
indication that the minimum requirement for adult man is something less than 
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200 units [6], but it would seem evident that 200 units, though adequate as a 
supplement in the conditions obtaining in Manila, cannot be regarded as the 
minimum protective intake for every adult. The following table shows the more 
likely protective levels, using Cowgill’s formula and the relationship he quotes 
between his mgm.-equivalent and the international standard unit. 


Vit. By 
protective 
Weight Calories intake 
8 stone (50-8 kg.) 2,000 145 
3,000 218 
10 ,, (68-5 kg.) 2,000 180 
3,000 270 
12 ,, (76-2.kg.) 2,000 215 
3,000 323 
14 » (88-9 kg.) 2,000 250 
8,000 375 
16 =~,, (101-6 kg.) 2,000 290 
8,000 435 
8,500 508 


Thus, whereas for a man weighing from 8 to 10 stones, such as the average 
Chinese or Philippine Islander, low levels in the neighbourhood of 200 units may 
be adequate, Europeans of larger build will require a higher intake. 

From a consideration of the effective tiki-tiki dose and its equivalent of unpolished 
rice, Jung [9] has suggested that the minimal daily need for a normal man is 
100-150 times the daily dose needed to give rat growth. Since in terms of the 
International Standard this level lies between 10 and 20 mgm., the _ beri-beri- 
protective level would be, by this estimate, anything up to 300 units daily. 

Analyses have been made of a number of other diets not associated with 
beri-beri in order to arrive at an estimate of the amount of vitamin B, in average 
and in generous diets. Many published diets cannot be thus treated, owing to 
omission of quantitative details, or the inclusion of made-up dishes of uncertain 
composition, but a number are available, quantitatively recorded and composed of 
simple materials. 

Barborka [3] gives a skeleton diet considered to meet all the body requirements, 
except for energy-production, and intended to be supplemented by carbohydrates, &c. 


Probable 

Diet Quantity taken Units per grm. intake of By 
Milk ian . 450 grm. 0-23 103 
1 egg 21 
Lean meat 60 grm. 0-32 19 
Butter... 15 grm. - _ 
Vegetables 8%, 200 grm. Taken as 0-3 60 
“ 6% 100 grm. - 0-3 80 
Fruit 10%, 100 grm. ae 0-4 40 
ee 15% 100 grm. - 0-4 40 
Potatoes ... 100 grm. os 0-3 80 





843 units daily 


The Report of the Committee on Nutrition [5] appointed by the Council of the 
British Medical Association, includes a specimen diet of an Individual Bare Ration, 
on which the report reads as follows :— 

“This diet, though adequate in its principal constituents, may be deficient in vitamins 


and minerals, but the principal defect lies in the small number of its constituent food-stuffs. 
Though perhaps palatable for a period of one week, it would with longer use rapidly become 
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monotonous and nauseous. In order to avoid the repugnance which would inevitably follow 
the prolonged ingestion of such a diet, and to ensure adequacy of vitamins and minerals, 
it is necessary to increase the number of foodstuffs so as to obtain greater variety.” 


INDIVIDUAL Diet No. 1 — BARE RATION 


B.M.A. Quantities 
Diet quoted probably eaten Unitage Intake 
1 Ib. corned beef sa see 16 oz. 3-1 50 
2 |b. cheese ae io _ 82 oz. 0 neg. 
{ lb. margarine ... oa es 12 oz. = 
*114 1b. bread... iw = 180 oz. 8-9 702 
13 Ib. sugar ; _ aie - 
34 lb. potatoes ... oe ee 47 072. 8-5 400 
4 lb. tea 
7d. fresh fruit and green veg... 
t e.g. 1 Ib. —. i. Sis is 12 oz. 11-3 136 
» 4b. cabbage, 4d.... oe 32 oz. 6-0 192 


1,480 units weekly 
B,, 212 units daily 


8,466 cals. daily ( 

* Alternative to flour and yeast, and chosen as being the more likely ration in homes where bread is é 
usually bought rather than baked. C 
+ Taken as probably the cheapest and most likely choice. 

d 


The B.M.A. Individual Diet No. 2 (Report, p. 22) is described as “a diet on 
which health and working capacity could be maintained over prolonged periods, 
and a typical diet as commonly used by the working classes in receipt of adequate 
wages,” and the vitamins and minerals are believed to be sufficient. 


Amount probably eaten Approximate Probable B, 
Quantity cooked or prepared B, unitage per ounce intake weekly 

14 lb. beef 14-4 oz. 3-1 45 

4 lb. bacon 5 oz. Taken as 66 300 

4 lb. corned beef 8 oz. 3- 25 

3 lb. liver 2-5 oz. 48-4 121 
Kee 2 oz. 21 

4 lb. cheese 8 oz. Negligible Neg. 
Milk 1? pints 120 per pint 210 

4 lb. cod 4 oz, 11-3 45 
Sugar, jam, tea, butter, | N 

suet and lard, syrup f gi eg. 

Bread (white) 7% Ib. 3-9 452 

5 lb. potatoes 66-8 oz 8-5 567 
*4 lb. dried peas 10-4 oz. 8-5 89 

4 lb. oatmeal 13 lb. porridge 23 - 28 units 700 (about) 
+ lb. rice 0 Neg. 

1 ib. cabbage 8 oz. Taken as 6 48 

4 lb. butterbeans 9 oz. 8-5 77 

4 lb. barley “8 oz. 4-8 38 

7d. for fruit and veg. 

e.g. 83d.—1 lb. apples 12 oz. 11-3 136 
14d.—2 oranges 6 02. 11-3 58 
14d,—1 lb. brussel sprouts 8 oz, 11-3 91 
1d.—1 banana 2 oz. 13-6 97 





Total 3,050 weekly 
440 daily 
*Prepared according to the directions on the packet. 


Barborka’s estimate for the typical diet of an average normal adult of 150 Ib. [3] 
is somewhat higher than the B.M.A. recommendation quoted above. 
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TypicaL Dizet FOR AVERAGE NoRMAL—150 LB. (TAKEN COOKED). 
70 grm. protein. Total calories 2,400. 
Unitage 


Quantity Probable i: take units 





Cooked cereal 140 grm. Taken as 1 -2 per grm. 140-280. May be nil. 
Bread 90 grm. 0-14 § 
Butter 60 grm. ou lit 
Salad dressing 15 grm. _ “he 
20%, cream 60 grm. om a 
Milk 400 grm. 0-23 92 
Lean meat 75 grm, 0-32 (av.) 24 
Bacon 10 grm. 2-2 22 
Eggs (2) 100 grm. 21 per egg 42 
Vegetables 300 grm. Taken as 0-3 90 
cauliflower 
Fruit 800 grm. 0-4 120 
Potato 200 grm. 0-3 60 
Dessert 100 grm. Neg. _ 
Sugar 15 grm. Neg. —_ 
463 - 608 - 743 


according to cereal used 


The position with regard to the vitamin B, requirements of children is more 
difficult. Cowgill’s formula applies to adults, and the respective requirements for 
growing children and for adults in health may be and probably are of a different 
order. Analyses of recommended children’s diets show, on the whole, that a higher 
level of intake is desirable. Specimen diets are given for children of 3 to 6 and 
6 to 8 years recommended in the B.M.A. report referred to and also two sample 
diets by Simmonds [11]. 


SPECIMEN DIET FOR A CHILD, AGED 8 To 6. 
(B.M.A. Report of Committee on Nutrition, 1933, p. 27.) 





Probable intake 
Diet as quoted Probable amounts eaten Units per ounce in units 
Bacon 4 oz. 2-4 02. 60 150 
Corned beef 4 oz. 4-0 oz. 8-1 12 
Milk 7 pints about 120 per pint 840 
Bread 4 Tb. 64 oz. 8-9 250 
Butter + Ib. — — neg. 
Sugar 1 Ib. ~ = 
Potato 1 lb. 18-5 oz. 8-5 116 
+ lb. dried peas 10-4 oz. 8-6 89 
+ lb. oatmeal 14 oz. (porridge) 25 360 
+ lb. haricot beans 9 oz. 13 117 
Fruit and veg. 34d. 
2 oranges 6 oz. 11-3 68 
2 lb. cabbage 16 oz. 6 9 
Total 2,087 weekly 
298 daily 
SPECIMEN DIET FOR A CHILD, AGED 6 TO 8 (ibid., p. 29). 
Beef 4 oz. 2-4 oz. 8-1 7-4 
Mince 4 oz. 2-4 oz. 8-1 7-4 
Bacon 4 0z. 2-4 oz. 60 150 
Corned beef 4 oz. 4-0 oz. 8-1 12-4 
Liver 4 oz. 2-402. - 48-4 116 
Cheese 4 oz. 4-0 oz. 0 — 
Milk 34 pints 120 per pint 420 
Butter 4 oz. _ neh. xsd 
Bread 54 lb. 88 oz. 3-9 843 
Sugar 1 Ib. -- _ —- 
Potatoes . 24 lb. 88 oz. 8-5 280 
Oatmeal 4 oz. 14 oz. (porridge) about 25 850 
Cocoa 4 02. 0 
oa 34d. (see above) ps 
Cals. 1,997 Total 1850-2 weekly 
264 daily 


JULY—THERAP.2 # 
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SPECIMEN D1ET FOR 4 YEAR OLD CHILD. (StmMONDs’ ‘‘ HANDBOOK OF D1ETS” p. 91.) 


Weight about 18 kg. 
Quantity probably eaten 
Milk 1} pints 
Butter 3 oz. 
Egg 1 
Orange 8 oz. 
Potatoes 3 oz. 
Green veg. 2 02. 
Carrot 24 oz. 
Meat, fish or chicken 1 oz. 
2 — 
1 apple 8 oz. 
Bread 4 oz. 
Rice 14 oz. 
1 banana 3 oz 
Sugar 1 


SPECIMEN DIET FOR CHILD AGED II, 


Calories 1551 


Unitage Probable B, intake 
150 


120 per pint 


about 21 units 
11-3 per oz. 
8-5 per oz. 

6 per oz. 
17__—s per oz. 
0-17 ~—s per oz. 

neg. 

11-8 per oz. 
3-9 per oz. 


13-6 per oz. Al 
Oper oz. 


Total units 376-393 daily 


(Stumonps’ ‘‘ HANDBOOK OF D1ETs,’’ ibid. 


(Weight about 35 kg. 2,808 calories, foods weighed cooked) 

B, unitage per oz. 
120 per pint 

per egg 


Probable ntak 
Milk 13 pints 
Eggs 8 pints 21 63 
Bacon oz. 60 60 
Tomatoes oz. 1l- 
Bread oz. 
Honey or jam oz. 
Orange 3 OZ. 
Apple oz. 
Banana oz. 


Lean meat oz. 


— alternatives y 


Cheese oz. 


9-42 
84 
0-51 
0 

24 oz. 17 43 


3 oz. 8-5 25 
2 oz. * taken as 6 12 


Carrots 

Potatoes 

Cabbage or spinach 
4 02. rice 

Butter 4 os. 

Fat meat 

Sugar 2 oz. 


— neg. 
Total 606-657 B, units daily 


The Ministry of Health Advisory Committee on Nutrition [10] in their report to 
the Minister of Health on Diets in Poor Law Children’s Homes, give a list of the 
total foods required for 200 children of varying ages for eight days. The daily 
average calories per child are given as 2,749 with 76 grm. protein. The daily 
vitamin B, value of this diet works out at approximately 450 units per child. 

High vitamin diets.—In certain conditions where an increased vitamin B, intake 
is recommended, the level is set considerably higher. This is seen in three high 
vitamin diets, all of which are quoted in actual quantities. 

Hieu Vitamin Diet. Barsorka [3] 
(70 grm. protein and 2,200 calories) 

F Unitage 
per grm, 

140 grm. . 1—2 

90 grm. 1-1 
65 grm. 
80 grm. 
400 grm. 


120 grm. 
566 grm. 


Intake in 
units 
140-280 


Cereal (whole grain) cooked 
108 


Bread (whole grain) 
Butter 

Salad dressing 

Milk 

Cream 20% 

Lean meat 

Bacon 56 gtm. (optional) | 


iol 
8s 8 


400 grm. 
200 grm. 
800 grm. 
100 grm. 


1 egg 
Vegetables 
Fruit juice 
Fruit 
Potato 


S299 WS 
Cm © wc 


872-1,012 units daily 
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Hien Viramin—Hicx Ca Diet. Simonps p. 59 (Foops WeicHED Raw) [11]. 


Quantity probably Unitage Probable By 
Quantity eaten prepared per grm. intake 

Milk 2 pints, 1 oz. 120 per pint 246 
Oatmeal 15 grm. 26-5 grm. porridge 0-9 24 
Cream 60 grm, _ _ _ 
Eggs 4 _- — 

Brown bread 150 grm. 150 grm. 1-1 165 
Butter 28 grm. 28 grm. _ _ 
Lean meat 45 grm. 27 grm. 0-32 9 
Cheese 80 grm. 30 grm. — neg. 
Tomato 120 grm. 48 grm. 0-4 19 
Fish 90 grm. 50 grm. 0-0-6 0-30 
Apple 90 grm. 90 grm. 0-4 86 
Cauliflower 120 grm. 120 grm. 0-8 36 
Potato 150 grm 125 grm. 0-3 88 
Orange 90 grm. 90 grm. 0-4 86 


H1GH VITAMIN Dizt. THEOBALD, G. W. [18] 
(Taken as being weighed cooked) 


Probable 


Units per oz. Daily intake 
Daily: Bacon via ile 2 oz. 64 128 units 
Eggs : - 8 68 
Milk , pe 2 pints 6-2 240 
Butter si = 132 oz. -- —_ 
Cheese o int 1 oz. _ — 
Biscuits in is 2 oz. 0-18 0-86 
Oranges wm a ? 6 oz. 11-8 45-67 
Greens, &c. ... vial 2402. 11-8 45 
Bemax —- a 2 oz. 400 800 
Weekly: Liver 18 oz. 48-4 871 
Meat 113 oz. 8-65 97 | 158 
Fish 8 oz 0-17 0-186 
Together with thyroid extract and Pete Average daily intake 
for calcium, iron, sulphur and advita for approx. 1,520 


the fat soluble vitamins. 


Theobald’s diet is in use for patients with pregnancy toxemias. There is 
abundant evidence that experimental animals have an increased need for vitamin By; 
during pregnancy (as much as 3-5 times the normal in rats). On threshold diets, 
it is among the pregnant women that polyneuritis appears. Strauss and McDonald 
[12] have also published a report on three cases of pregnancy polyneuritis success- 
fully treated with a high vitamin B, supplement and recommend the prophylactic 
use of concentrated sources during pregnancy. 


Summary and Conclusions 
A survey of the foregoing diets shows that :— 


(1) Beri-beri has occurred on diets giving 400 or more International Standard 
units of B; daily. Therefore the level of 200 units cannot be regarded as sufficient 
to protect among all populations and on all diets. The protective level may vary 
between approximately 200 and 500 units per day for adults, according to weight 
and food consumption. 

(2) There is a wide difference between such a protective level and that regarded 
as a high vitamin B, intake and used in special conditions. A high vitamin diet has 
been shown to he one giving an activity of anything up to 1,500 units per day. 

(3) In the intermediate zone, the ultimate vitamin B,; content of what is 
commonly understood as a mixed diet depends entirely on the informed selection of 
foods. Exclusion of certain foods in sufficient quantities, on grounds of indigestibility, 
dislike, trouble in preparation or on grounds of economy may materially lower the 
value of the diet as a whole, and although such a diet may be protective against 
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beri-beri it may not satisfy physiological requirements for continued health. While 
these considerations apply to the diet of the normal individual, they become more 
important in circumstances where a high intake is needed—as in pregnancy, or where 
digestive disturbances may interfere with absorption. 

(4) The vitamin B,; content of children’s diets should be relatively higher than 


those of adults. 
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Section of Radiology 
President—C. G. TEALL, M.B. 


[March 20, 1936] 


DISCUSSION ON THE VALUE OF RADIOLOGY IN 
NEURO-SURGERY 


Dr. E. W. Twining: The value of radiology in neuro-surgery is obvious 
from the demands made upon us as radiologists, for more examinations and 
for more critical and careful work and improved technique. In creating this value 
the neuro-surgeon has played a leading part, since he has provided the material 
sifted and resifted and systematized the evidence, and has, by the close collabora 
tion which is a necessary part of neuro-radiology, increased our “ visual acuity ” in 
the recognition of the signs of intracranial tumours. 


INTRACRANIAL TUMOURS 


Intracranial tumours which are relatively common may be divided as in the 
following table :— 
TABLE I 


Frequency Origin 
(1) Gliomata a ee = 42%, Arise within the brain 
(2) Meningiomata sa én 12% Arise from the meninges 
(8) Pituitary tumours ... in 19% From pituitary gland 
(4) Acoustic neuroma ... ves 9% From sheath of VIIIth nerve 
(6) Craniopharyngioma 00s 5% Rathke’s pouch, “‘ suprasellar cyst” tumour 


(6) Metastatic tumours _ 4% From lung, breast, or elsewhere 


Relatively rare tumours are tumours of vascular origin—hemangiomata ; 
carotid aneurysm; intracranial cholesteatomata—(epidermoids); granulomata, 
e.g. tuberculoma; dermoids; pineal tumours—pinealoma; ventricular tumour— 
ependymoma; sarcoma; gumma. Practically nointracranial tumour metastasizes to 
other parts of the body. 

Gliomata 

Gliomata constitute 42% of all tumours. 18°5% of them calcify. They 
arise from the cells of the neuroglia; if from cells of “adult” type, they are 
relatively slow growing (" astrocytoma”); if from cells of less differentiated type, 
they are rapidly growing (‘‘spongioblastoma:’’); if from very primitive cells, 
they are more malignant (“medulloblastoma”). Gliomata are diffuse, invasive, 
ill-defined tumours, with no capsule. They tend to degenerate and to form cysts. 
About one-eighth of them have demonstrable calcium deposit in the radiogram. 
Apart from this they give, in most cases, no sign in the X-ray of their presence. 
In my experience the vast majority of gliomata of the cerebral hemispheres have 
produced no changes whatever in the bony skull. If, however, they occur in the 
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cerebellum, especially in children, or anywhere along the brain-stem, they may 
produce hydrocephalus, which may in turn produce recognizable changes in the 
radiogram. Of the signs of hydrocephalus I will speak later. 

Some books state that the signs of cerebral tumour are increased convolutional 
markings, enlarged diploic veins, erosion, bulging of the wall, &. Each of these 
signs, considered in its turn, in relationship to the causative mechanism, is of value, 
sometimes of decisive value. But any, or all, may be present without tumour— 
and tumour is frequently present with none of them—and especially is this true of 
gliomata. Superficial gliomata may show changes in the skull wall over them, but 
only very rarely. A deep glioma may produce hydrocephalus. In general, however, 
direct skull changes are conspicuous by their absence. 

Calcification in gliomata.—This may take the form of (a) diffuse fine spots, 
(b) a single dense spot, (c) a trabeculated mass of sinuous or whorled strands, 
(d) radiating spicules or trabecule, or (e) a ring-shaped shadow. Calcification in intra- 
cranial tumours seems to be a little commoner in gliomata than in meningiomata. 
Calcification may occur in tuberculous granulomata—the so-called tuberculomata. 
Most of our suspected cases have, on operation, been proved to be gliomata. Calci- 
fication occurs, histologically, as Weed has shown, in 40% of intracranial neoplasms 
—including tuberculoma and gumma. Histologically it is found with almost equal 
frequency in meningiomata and gliomata, either in the vessel walls or in the tumour 
substance. It also occurs in hematoma, aneurysm, chronic abscess and areas of old 
encephalitis and meningeal disease, and some other conditions. 

Non-pathological calcifications most commonly met with are: 

(1) Calcified pineal glund ; this has a frequency of 50% in adults. 

(2) Calcified choroidal veins. They are usually bilateral, faint and often pear- 
shaped shadows in the posterior part of the lateral ventricles. 

(3) Dural calcifications—these may occur in the falx, along the superior longi- 
tudinal sinus, or at the base, a common site being in the reflection of the dura to 
the posterior clinoid processes from the petrous, “ postclinoid calcifications.” 

Points of ossification in the skull wall may be mistaken for intracranial calcifica- 
tions, and can only be distinguished from them by stereoscopy. 


Meningiomata 


Meningiomata constitute 12% of all tumours. They arise from the meninges, 
probably from the arachnoid villi. They are therefore superficial and occur in the 
neighbourhood of the great venous sinuses and are vascular. They are non-malignant, 
and therefore do not invade the brain, but push it aside. They are usually slow- 
growing and relatively easy to remove, if they are accessible. 

Radiological signs.—These are as follows: (1) Local enostosis. (2) Local 
exostosis (if bone invaded). (38) Diffuse hyperostosis. (4) Local erosion of 
bone, or increased vascularity. (5) Enlarged diploic veins (‘ purposive type”). 
(6) Calcification in the tumour. 

I gave some account of their radiological signs and of the radiological technique 
employed in their detection in a previous paper read before this Section (Proceedings, 
1933, 27, 591, Sect. Radiol., 5). 

It should be borne in mind that the amount of hyperostosis is no indication of 
the size of the meningioma. A very small thickening of the skull wall may be the 
only sign of a very extensive meningioma. The enlarged diploic veins are an 
indication of increased vascularity of the skull over the tumour and sometimes 
take on a character which I have described as “ purposive.”” Sometimes increased 
vascularity occurs at a distance and this may be a misleading sign. It is due to 
some disturbance of the complicated vascular system of the skull, and if the clinical 
localization and the radiological are at variance, this “ vascularity at a distance” 
must be borne in mind and the radiological localization not given undue importance 
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Pituitary Tumours 


Pituitary tumours constitute 19% of all tumours. They arise from the anterior 
part of the pituitary gland—that part which is concerned with growth. They are 
adenomata and may ba composed of cells as follows :— 

(1) Non-staining: “‘chromophobe,”’ non-toxic: Causing hypopituitarism by 
pressure on the normal secreting cells of the gland. Aged 20-40. 

(2) Chromophil: Eosinophilic, toxic. The secretion of the cells causes gigantism 
if before puberty, acromegaly if after puberty ; most common after 30. 

(3) Mixed adenoma.—Mostly chromophoba, with a few scattered eosinophil cells. 
The effects may be mixed—hypopituitarism due to pressure, with some toxic signs 
due to the eosinophil cells. 

(4) Basophil: This is a rare type and produces a characteristic type of toxic 
symptoms ; * basophilism.”’ 

All except those of the fourth type expand and deform the sella. The fourth are 
sometimes too small to do so. 

Jefferson has issued the timely warning that, interesting though the bodily 
manifestations of endocrine disorder of pituitary tumours are, they are not the most 
important. The real fact of importance is that the patient loses his vision—becoming 
at first partially and then completely blind—sometimes suddenly. The X-ray 
is then of especial importance. 

Radiology of pituitary tunours.—The characteristic finding is an enlarged sella. 
The following stages may be met with :— 

(1) Early. The sella is slightly enlarged downwards, sometimes backwards as 
well (V-shaped sella). The floor may be depressed at this stage, sometimes with a 
double contour, but not destroyed. The anterior clinoids are unaffected until much 
later. This stage is difficult to recognize with certainty, owing to variations in the 
size and shape of normal sellx. It is the stage of suspicion. 

(2) Ballooned sella. This is the most characteristic picture. The whole sella 
is enlarged, and has a rounded outline. The dorsum sell# is long and upstanding, 
often curved forwards over the tumour, and concave anteriorly. The posterior 
clinoids are rather thinned, but not completely destroyed, and high in position. 
The anterior clinoids are usually unaffected, but are sometimes pointed at their tip, 
and occasionally displaced upwards either by the upward thrust of the tumour or by 
displacement of the carotid arteries. The floor is depressed or destroyed, and the 
sphenoidal air sinus encroached upon. The tuberculum sella may be hollowed or 
flattened. 

(3) A final stage of destruction results in total loss of visibility of the dorsum 
sell, and of all the sellar contours, which is indistinguishable from complete sellar 
destruction due to extrasellar causes. 

Sellar destruction may occur from many causes: (i) From increased intracranial 
pressure resulting from a large tumour anywhere in the skull. The tumour can 
exert pressure without being in contact with the sella. (ii) Much more frequently 
from hydrocephalus in adults, though only rarely in children. (iii) Occasionally 
from suprasellar cysts. (iv) Sometimes from arachnoiditis and enlargement of the 
basal cisternw. (v) Localized erosions of one side of the sella occur in parasellar 
tumours, meningiomata, carotid aneurysms and secondary metastatic tumours in 
the sellar region. 

It is important to realize that sellar enlargement of pituitary tumour, and sellar 
destruction by extrinsic tumour or hydrocephalus, may simulate one another very 
closely, and in fact be indistinguishable from one another. The principal and usual 
distinction is this: In extrinsic destructions the posterior clinoids are destroyed 
early, and the dorsum selle melts away from above downwards, leaving a stump 
which gradually disappears. In intrinsic destructions the posterior clinoids and 
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dorsum sell are displaced backwards and thinned from the front, but are spared 
for a very long time. Nevertheless, the ballooned type of sella, usually considered 
characteristic of pituitary tumour, may occasionally be produced by dilatation of the 
third ventricle or other extrinsic cause. 














Fic. 1.—Enlarged sella suggesting pituitary tumour. At operation an arachnoid 
{4 P 


cyst was found. No pituitary tumour. 


Acoustic Neuroma 


Acoustic neuroma has a frequency of 9%. It arises from the sheath of the 
8th nerve, near the internal auditory meatus, and behind the petrous. It is therefore 
a lesion of the posterior fossa. It sometimes dilates the internal auditory meatus, 
but this occurs much less commonly than the literature suggests. It produces 
deafness, and sometimes paralysis of the fifth, sixth, and seventh nerves, cerebellar 
symptoms and hydrocephalus. 

Radiclogical signs.—The direct signs are: (1) Dilatation of the internal auditory 
meatus. This can be sought in several ways :— 

(a) Henschen’s method: superimposing external and internal pori. I find this 
easier to perform accurately under fluoroscopic control. 

(b) Stenver’s projection. 

(2) Erosion of the posterior aspect of the petrous. Towne’s view is here 
invaluable. : 


Suprasellar Tumours (Craniopharyngioma) 


These are of congenital origin. Symptoms in one-third of the cases occur before 
15 years, but may be latent until middle age. Lying between the pituitary fossa 
and the third ventricle they may produce a great variety of disturbances of growth 
and metabolism, but these may be slight or absent in a given case, especially in 
adults. They originate from Rathke’s pouch, which grows in from the stomode#um 
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early in foetal life to form the anterior lobe of the pituitary. The stalk may fail to 
disappear, and from its remnant grows the craniopharyngioma, often cystic. It 
grows upwards and presses on the floor of the third ventricle. 

Calcification in suprasellar tumours.—Calcification occurs in the solid base of 
this tumour in about 70% of all cases, which leads to its frequent detection by X-ray. 
No other tumour of the brain calcifies with such frequency. Visual disturbances 
are frequent, owing to pressure on the optic chiasma or tracts, and it may be difficult 
to distinguish clinically between such pressure-effects and those due to the dilated 
third ventricle in cases of cerebellar lesions with hydrocephalus. 

Radiological appearances.—The tumour is situated above the diaphragma selle 
and grows upwards and backwards. It may produce backward displacement and 
erosion of the posterior clinoids, or other sellar changes. Calcification may show 
as a solid dot, as a ring, or as a stippled shadow, and may reach backwards as far 
as the petrous bone. In ventriculography the tumour often deforms the third 
ventricle from below, and may prevent its filling. 


HYDROCEPHALUS 


The classical picture of long-standing hydrocephalus in childhood or persisting 
from childhood is well known—the large rounded head, the convolutional markings 
and the gaping sutures. We know that the spontaneous decompression due to the 
yielding of the sutures spares the sella from pressure effects. The important facts 
to realize are :— 

(1) The difficulty in recognizing whether the convolutional markings are increased 
in children up to 10 or 12 years of age. We have, therefore, to rely upon: 
(2) Gaping sutures; and (b) the condition of the base in long-standing or severe 
cases, namely, enlargements of the sella or of the foramen magnum. 

(2) That the radiological findings are often less important than we think, because 
the appearances of the head, fundus changes, and other clinica! signs often suffice, 
and the skiagram is then only confirmatory. 

(3) The most important point is that, when dealing with adults, we must put the 
classical picture of hydrocephalic skull in the background of our minds, because 
hydrocephalus, that is, ventricular dilatation, is in some degree a common accom- 
paniment of cerebral tumour, and in the majority of cases does not produce this 
classical change in the skull wall in adults with tumours. We must look not at the 
vault, but at the sella turcica. The sella is the most sensitive radiological index of 
increased intracranial tension which we possess. 

Osteoporosis, or rarefaction, of the posterior clinoid processes does not normally 
occur except in old age. If there is any sign of it (a) hydrocephalus or (b) a tumour 
(usually in the sellar region) must always be suspected. 


VENTRICULOGRAPHY 

The detection of tumours of the hemispheres by ventriculography is a subject 
which will be dealt with by a later speaker, but I would like to make a few remarks 
upon ventriculography of the third ventricle and the detection of tumours in its 
vicinity. 

The third ventricle is a key-point in ventriculography, firstly because its filling, 
or non-filling, with air is the only reliable index of the patency of the foramen of 
Monro, and setondly because deformity of its lumen by extra- or intra-ventricular 
tumour may give decisive indications for operation, and for the surgical route to be 
followed. Thirdly, because a dilated, undistorted third ventricle indicates in most 
cases an obstructive lesion in the posterior fossa. 

Patency of the foramina of Monro.—Formerly the surgeon relied upon the 
operative evidence ("ventricular estimation’’) during ventricle puncture. If the 
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ventricles were found to communicate, it was assumed that the foramina of Monro 
were patent. The occurrence of cases—such as that shown in fig. 2—of septal 
perforation associated with hydrocephalus, soon convinced us of the inadequacy of 
ventricular estimation, since such perforations obviously vitiated the test. The 
presence of air in the third ventricle after ventriculography alone establishes the 
patency of the foramina of Monro. In order to demonstrate this point, we must 
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Fia. 2,—Perforation of septum lucidum in longstanding hydrocephalus. 


use a method which can be relied upon to fill the third ventricle, for in routine 
views the ventricle may fail to fill unless the injection is a large one. The routine 
position which I use is obtained by extending the head as far as possible, at the 
same time tilting the head of the couch downwards at an angle of 30° until the 
orbitomeatal line is horizontal. This method gives a very satisfactory filling of the 
third ventricle, even with a small amount of air; I have known it succeed 
with only 5 c.c. of air (fig. 3). Failure to fill by this method has always, in 





Fic. 3.—To show distribution of air and fluid. (a) Head vertical. (b) Head extended in supine 
sition. (c) Head extended and couch tilted. In the last position the third ventricle is entirely 
lied with air and the aqueduct uncovered. 
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our experience, been due to block of the foramina of Monro, which, in the majority 
of cases, has been due to suprasellar tumour. An example is shown, one of seven 
cases in which non-filling of the third ventricle gave wholly reliable indications. 
In all these cases of suprasellar tumour the clinical picture was that of hydro- 
cephalus with no localizing signs and ventriculography proved that the lesion was 
suprasellar and not posterior to the third ventricle. 

If the third ventricle is dilated and undistorted, the obstruction lies at the 
aqueduct, or further back. In the majority of cases it has been found due to 
cerebellar tumour, or to chronic adhesive meningitis. If there is a tumour in or 
in the neighbourhood of the third ventricle, the shadow of the tumour may be 
visible (a) in the cavity, (b) as a deformity of the third ventricular wall. An 
example of dilatation of the third ventricle with freely patent foramen of Monro is 
shown (fig. 4). This picture is a common one and by demonstration of the dilated 
undistorted third, the lesion is definitely localized to a subtentorial site. 





Fic. 4—Dilatation of third and fourth ventricles. (Obstruction at foramen of Magendie.) 


The mechanism of production of sellar erosions by a dilated third ventricle may 
readily be studied by this method (fig. 5). 

Deformities of the third ventricle by tumour also present an interesting study, 
which time does not allow me to pursue in detail. Characteristic deformities are 
produced by: (1) Suprasellar tumours, pituitary tumours, optic gliomata and 
suprasellar meningiomata, deforming the anterior end. (2) Tumours of the cerebral 
peduncles and other basal tumours indenting the floor. (3) Tumours of the pons. 
(4) Tumours of the optic thalamus. (5) Tumours of the pineal. (6) Intraventricular 
tumours. 
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An example of tho anterior group due to glioma of the optic chiasma is shown in 
fig. 6. In this case e combined ventriculography and encephalography was performed 
by Mr. Jefferson in order to clear up a doubt as to whether the sellar deformity and 
blindness were due to a tumour arising in the sellar region and spreading upwards, 
or to a tumour arising above the sella and pressing downwards. It was realized 
that encephalography, by filling the cisterna chiasmatis, combined with ventriculo- 
graphy would decide this point, since the former tumour must obliterate, or 
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Fia. 5.—Hydrocephalus: erosions of sella turcica by dilated third ventricle—tracings from 
radiograms of a series of cases of hydrocephalus. 


displace, upwards the cisterna chiasmatis. The combined method demonstrated 
the tumour indenting the third ventricle and outlined below by the cisterna 
chiasmatis (see fig. 7,a and b). The diagnosis of glioma of the optic chiasma was 
confirmed by operation. 

Opaque ventriculography.—Lipiodol has been used by Olivecrona and Lysholm 
and by other workers to show the third and fourth ventricles. On my suggestion 
a trial was made of thorotrast in Mr. Jefferson’s neuro-surgical service. This 
substance, mixing with the cerebrospinal fluid gives a clear picture of the details 
of the ventricular contours. 
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(ILLUSTRATIVE CASES 


I.—A patient with a tumour of the optic thalamus projecting into and deforming the third 
ventricle. The clear-cut filling defect at the posterior end of the ventricle exactly 
corresponded with the tumour (fig. 7, a and 5). 

II.—A girl, aged 19, 4 ft. 8in. in height. There was a history of headache with vomiting 
two years ago and again during the last few months; scanty mensiruation two and a half 
years. No pyramidal changes; no ataxia; no changes in sleep, metabolism, temperature, or 
pupil reflexes. Basal metabolic rate —8. Localizing signs were (1) a tuft of suprasellar 
calcification suggesting Rathke pouch tumour with no sellar erosion, (2) imperfect left- 
sided hemianopia, (8) bilateral papilleedema. 

Ventriculography.—25 c.c. into each lateral ventricle. This showed the lateral ven- 
tricles communicating freely, the right being a little larger than the left, but the third 
ventricle completely failed to fill (fig. 8). On previous findings we knew that it must be 
occupied by a cyst or tumour, or that the tumour extended high enough to obstruct the 
foramen of Monro. The conclusion was suprasellar craniopharyngioma behind the chiasma 
compressing the right tract more than the left, because of the left homonymous hemianopia. 

















Fic. 6.—Glioma of optic chiasma outlined by combined encephalography and ventriculography. 


In order to show better the shape and extent of the tumour, thorotrast was then employed. 
Thorotrast passed slowly from one ventricle to the other. The foramina of Monro were 
narrowed, and apparently blocked, but a little trickled through the foramina into the third 
ventricle, which was found to be occupied by a tumour which nearly filled it, leaving only 
the roof, suprapineal recess and the posterior end free (fig. 9). The aqueduct was not 
displaced. This is a good example of the value of thorotrast which can penetrate through 
the narrow passage which may be impermeable to air because of surface tension and 
temporary air-lock, and demonstrates well the possibilities of this method. 

Operation, transventricular, through the right lateral ventricle, showed a cyst presenting 
through the foramen of Monro, After removal of the cyst the patient. made a steady 
recovery, the only post-operative symptoms being hypersomnia, pulse 150 for three days and 
then 100, three rises of temperature to 103°, and polyuria. Mentally the patient was quite 
normal and conversed intelligently on the day following the operation. 
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Fic. 7a.—Tumour of optic thalamus. Thorotrast ventriculogram. 
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Fic. 9.—Craniopharyngeal cyst. Thorotrast ventriculogram. 
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Mr. Hugh Cairns: The radiological appearances of meningiomas.—I propose 
to limit my remarks to the meningiomas. These tumours are for the most part 
attached to the dura in certain favourite sites: alongside the sagittal sinus, 
over the Sylvian fissure, and the lesser wing of the sphenoid, in the optic or 
olfactory grooves, and occasionally in the cerebello-pontine angle. They are 
tumours of slow growth and are usually benign. Occasionally, however, they 
invade the overlying bone. They embed themselves in the brain as they grow, 
but they never invade it. The tumours are usually spherical, hemispherical, or 
ovoidal and may attain an enormous size (10 cm. or more in diameter and 300 grm. 
or more in weight). Sometimes, however, the tumour grows en plaque and this type 
of meningioma is usually only about 0°5 to 1 cm. in its deepest part and is associated 
with excessive growth of the overlying bone. 

The neurological signs produced by these tumours are often of an inconspicuous 
character and may be very difficult to interpret correctly, especially when they are of 
the so-called “ false localizing ’ character, for example, a meningioma of one cerebral 
hemisphere may produce weakness of the same side of the body; and a meningioma 
in the frontal region may produce numbness and anesthesia of one side of the face, a 
sign more suggestive of a tumour alongside the fifth nerve or Gasserian ganglion than 
of atumour at a distance. The difficulty of localization of meningiomas by clinical 
methods alone renders the radiological examination of great importance, especially 
as meningiomas usually give positive radiological signs, that indicate not only the 
situation but also the nature of the tumour. 

X-rays give positive localizing signs in about 75% of all cases of supratentorial 
surface meningioma. Thus, in my series of 82 verified meningiomas, X-rays 
indicated the site and nature of the tumour in 49 cases, the site only in four cases, 
and in the remaining 29 cases the radiograms were negative. In nine of the negative 
cases the tumour was either subcortical, arising from the falx or from the connective 
tissue of the great transverse fissure and choroid plexuses, or was situated in the 
cerebello-pontine angle. If these cases are excluded it is found that X-rays gave a 
positive diagnosis in 53 out of 73 cases, or 75%. 

In some of the earlier cases of-the series it is reasonably certain that the radio- 
logical diagnosis was negative only because the quality of the radiograms was poor. 
In some of the later cases the positive radiological signs were either overlooked 
before operation had revealed the tumour, or were not confidently regarded as of 
diagnostic significance. Thus, in nine of the 53 cases in which X-rays gave positive 
signs these signs were only finally determined on re-examination of the films after 
operation. During the same period a faulty diagnosis of meningioma was made on 
the radiograms in four cases when some other pathological lesion was present as 
will be described in more detail under “ differential diagnosis.” 

There is no need to discuss the histology of meningiomas except to mention that 
many of them tend to form the round masses of hyaline fibrous tissue known as 
psammoma bodies, and these sometimes become calcified ; and to say also that in 
a few cranial meningiomas (and rather more spinal meningiomas) bone formation 
also occurs. These changes may reveal part or the whole of the tumour in the 
radiograms. In a few cases meningiomas are multiple and are associated with 
bilateral acoustic tumours and then psammomatous changes sometimes occur in 
the choroid plexuses of the lateral ventricles and render these structures visible in 
radiograms. 

Changes in the overlying bone.-—Changes in the bone over the surface of a 
meningioma may be produced by invasion of the tumour. In these cases the bone 
almost invariably becomes thickened (hyperostosis) forming a hard mass on the 
vault or temple (exostosis), or if the meningioma is on the base of the skull, 
producing proptosis of the corresponding eyeball by thickening of the bony walls of 
the orbit. The radiographic appearances of these bony changes sometimes show 
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increase of density at the site of invasion, and at other times the density of the 
invaded bone is less than normal. Meningiomas, like other tumours that invade 
bone, produce a reaction that is sometimes osteoblastic and sometimes osteoclastic. 
The forces on which the type of bony reaction depends are not known. Changes 
may occur in the bone overlying a meningioma without invasion of the bone by 
tumour. The most common of these is a small projection of the inner table of the 
skull (endostosis) at the centre of attachment of the tumour. This endostosis is 
best seen in tangential views. It may be produced by traction or pressure of the 
underlying tumour, or by the establishment of fresh vascular connexions between 
the dural attachment of the tumour and the overlying bone, but nothing certain is 
known about this as yet. 

In other cases large veins on the outer surface of the dura over the tumour may 
produce thinning and resorption of the overlying bone, and even an inconspicuous 
nodular projection of the skull. Meningiomas which have spread outwards through 
the dura but have not yet invaded the skull may produce a similar nodular 
projection. 

Changes in cranial blood-vessels.—A few surface meningiomas show no change in 
the vascular markings of the overlying bone, and these tumours are usually either 
not of a vascular type or else they get most of their blood supply from the cerebral 
rather than from the meningeal blood-vessels. Most meningiomas are vascular 
tumours and their growth is associated with increase of size and number of the 
blood-vessels of the overlying dura and bone. The increase of blood supply shows 
itself radiographically in the following ways :— 

(1) Increase in the size, tortuosity and number of the meningeal channels on 
one side of the skull. Meningeal channels in an unusual place on one side of the 
skull only should always raise a suspicion of the presence of a meningioma. When 
several meningeal channels on one side converge towards a point near the middle 
line it is practically certain that there is a meningioma beneath this point, and 
efforts should be made to secure by a series of tangential views evidence of an 
endostosis at that point. 

If a meningioma extends to each side of the middle line the meningeal channels 
on both sides may be enlarged. The radiological diagnosis must then rest as a rule 
upon other changes, since the conclusion that a meningeal channel is pathologically 
large can only be drawn after comparing it with its fellow of the opposite side. 

(2) The radiographic appearance of a cluster of fine branching or radiating 
channels in one area of the skull is highly suggestive of meningioma. In the same 
area there is usually seen in some views one or more pin-head holes, which are due 
to blood-vessels perforating the bone. These changes can only be seen well in 
stereoscopic radiograms of high quality. The small arteries which produce them 
are most often on the inner table of the skull, but may be within it or on its outer 
table. 

(3) Increase in the size and number of diploic channels may occur in the 
presence of a meningioma, but it is difficult to make a precise radiological diagnosis 
on such appearances. They are not specific for meningioma and may occur with 
rise of intracranial pressure from any cause; they may be just as well marked on 
the contralateral side as on the side of the lesion. It is necessary to add that 
where there is pathological increase of vascular markings it is not always possible to 
distinguish radiologically between meningeal channels and diploic channels. 

Evidence is aécumulating to show that after removal of a meningioma there is 
fairly rapid diminution in the size of adjacent meningeal and diploic channels. 

_ Differential diagnosis.—The following normal radiological appearances should be 
distinguished from those due to meningioma: (a) Bony or calcified plaques on the 


falx or dura elsewhere ; (b) diffuse hyperostosis of the inner table of the frontal bone ; 
(c) normal diploic channels. 
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Chronic leptomeningitis, due to alcoholism or other cause, may be associated 
with an excessive proliferation of arachnoid granulations, which lead to radiological 
changes strongly resembling meningioma. The cranial manifestations of osteitis 
fibrosa (leontiasis ossea) may occasionally produce appearances resembling those of 
a basal meningioma with hyperostosis, but in such a case the great and uniform 
increase of density of the bone and the wide extent of the changes will usually 
arouse suspicion, and comprehensive radiographic examination of the long bones will 
rarely fail to reveal other manifestations of the disease. Syphilitic osteitis of the 
skull is another condition that may resemble meningioma. 

In periosteal sarcoma of the skull the bony changes, as seen radiologically, are 
usually still slight when the tumour palpable on the surface of the head is already 
large, and this serves as a rule to distinguish the condition from meningioma with 
hyperostosis. But in some cases of slow-growing periosteal sarcoma and of 
metastatic carcinoma affecting the skull, the radiographic appearances may be 
identical with those of a meningiomatous hyperostosis, and only histological 
examination will settle the diagnosis. This is not surprising, since the reaction 
of the skull to invasion by tumour does not appear to be appreciably influenced by 
the histogenesis of the invading tumour. 


Dr. M. H. Jupe: Tumours of the lateral ventricles and adjacent parts.—In 
considering the lateral ventricles, I shall deal chiefly with the septum lucidum and 
basal ganglia. It is evident that the cortical and subcortical tumours are easier 
to diagnose clinically than those situated deeply, and also that the more deeply the 
tumour lies, the greater will be the operative risk and difficulty. For these reasons 
more help is sought from the radiologist in the deep-seated tumours than in the 
superficial. 

Examination of the lateral ventricles must depend almost entirely on intra- 
ventricular air injection as calcified tumours in this region are relatively uncommon 
and though a diagnosis can easily be made from the position of the calcified shadow 
in the “ straight” film, the case will usually require further investigation. 

Calcification marks the presence of a tumour but is only a small guide as to the 
size and the direction of extension of the uncalcified portion. The surgeon will wish 
to know the areas which are likely to have been invaded, as well as what risk will 
be run from dislocation of the tumour and hawmorrhage ; also if the tumour is really 
intraventricular or only invaginated into the ventricle. 

When air is injected it is seen that some of these tumours cause relatively little 
deformity and displacement of the contralateral ventricle. If the temporal horn on 
the side of the tumour is dilated, the dilatation may be due either. to obliteration of 
the lumen of the ventricle or to interference with the outflow of cerebrospinal fluid 
at the foramen of Monro. Dilatation of the contralateral ventricle must be due to 
obstruction at the foramen of Monro. If the septum lucidum bulges away from the 
side of the tumour, the cause is more likely to be direct pressure by the tumour 
than unilateral hydrocephalus. 

That the septum lucidum may become perforated in cases of long-standing 
hydrocephalus has been mentioned. Mr. Cairns suggests that this may be recognized 
by a “waviness without bulging.” Davidoff and Dyke have reported congenital 
absence, with the result that the ventricles are confluent ; this may occur with the 
absence of the corpus callosum. 

Apart from cysts of the septum lucidum—so-called ‘‘ cysts of the fifth ventricle "— 
any tumour involving the septum has spread from the basal ganglia, corpus 
callosum, or adjacent structure. If it arises anteriorly, and spreads upwards and 
backwards, it will block the foramen of Monro, in which case it will be impossible 
to visualize both lateral ventricles unless the air has been injected by two separate 
burr holes. In the basal ganglia and medially situated tumours, clinically it is quite 
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impossible to say to which side of the mid-line the bulk of the tumour lies, and 
therefore it is most important that both ventricles should be filled. 

When, however, the tumour arises more posteriorly, the ventricles may show more 
separation, but in spite of this it may be possible to see the anterior part of the 
septum lucidum and to judge its position. In cases of corpus callosum and basal- 
ganglia tumours, wide separation of the posterior parts of the bodies of the lateral 
ventricles, with or without local distortion of the ventricular floor may be seen, and 
in these instances additional information may be obtained from antero-posterior 
films taken in the Towne position if the ventricles are well filled. 

Large tumours such as meningiomas, arising in the floor of the skull, may deform 
the lateral ventricles and so resemble true basal-ganglia tumours. Usually they 
cause definite displacement of part of the ventricular system, but if they do not, 
the fact that the temporal horn cannot be filled should help in deciding the diagnosis. 
In addition such tumours will usually interfere with the cortical or subcortical 
structures and thus call attention to themselves clinically. The filling of the 
temporal horn is a most important item and perhaps has not had the recognition 
it deserves. The basal-ganglia tumours do not tend to displace the ventricles but 
rather encroach on their lumen. The usual picture is a filling defect in the floor of 
the body or posterior horn. There is commonly dilatation of the system due to 
obstruction at the posterior end of the third ventricle or the aqueduct of Sylvius. 
The temporal horns are filled. The defect is seen in both postero-anterior and 
lateral views. 

The importance in diagnosis of basal-ganglia tumours lies in the fact that there 
has been no marked degree of success in attempts at surgical removal, and the 
tendency is to carry out a decompression operation and try radiation treatment. 
This has been met with some degree of success in certain cases. The differential 
diagnosis between this condition and cysts of the third ventricle can frequently be 
made definitely by air-injection and, as the third ventricle cysts can be successfully 
removed, it is essential that every means must be tried to make a diagnosis. 

Tumours of the optic thalamus will usually obliterate the third ventricle almost 
completely, and for this reason it may be impossible to differentiate between this 
condition and third ventricle tumour. 

Basal-ganglia tumours tend to spread inwards rather than downwards as it is in 
this direction that least resistance is encountered. This does not apply to malignant 
tumours. 

If tumours become partially cystic, the cystic portion is likely to become in- 
vaginated into the lateral ventricle and may be tapped in mistake for the ventricle 
or may be taken to be a solid tumour mass. If it is tapped and filled with air, a 
careful search must be made for any solid tumour or “ mural”’ nodule, for, from the 
surgical standpoint, this is the really important part of the structure and the part 
which must be removed. These solid areas or nodules are most likely to be seen if 
stereoscopic views are taken. 


Mr. Geoffrey Jefferson: Radiography of the optic canals.—Oblique views 
of the orbits which demonstrate the optic canals can be of great value in suitable 
cases in answering two questions, (a) the exact localization of certain intracranial 
growths, and (b) their precise nature. Originally the oblique view was used to 
demonstrate disease in the posterior ethmoidal and sphenoidal sinuses, which 
it does very well. The optic foramen, or more correctly the optic canal, shows 
up so well that it soon became apparent that this would be a most helpful 
manner of determining intracranial extension of gliomas of the optic nerve, 
and, conversely, of showing orbital extension from gliomas of the optic chiasma, 
Only two structures pierce the optic canal, the nerve and the ophthalmic artery. 
No example of dilatation by an aneurysm of the artery is so far on record, but 
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intrinsic tumours of the nerve are not uncommon and may spread widely within it. 
It would seem, therefore, that alteration in its contour—and that always in the 
direction of dilatation, and with one uniform pathology—would be the sole useful 
information to be got by this procedure. As far as the diameter of the canal is 
concerned, this is largely the truth. But certain other observations came to be 
made as by-products, as it were, of a routine search of the region in cases requiring 
full radiographic exploration. Van der Hoeve, for example, found dilatation of the 
canal in some cases of internal hydrocephalus, whilst we have found it altered in 
the anterior excavations of some large pituitary adenomas. Further, in cases of 
intracranial aneurysm with monocular ophthalmoplegia two points observed by 
Dr. Twining and myself have proved of great value. These are (a) enlargement of 
the inner end of the sphenoidal fissure, and (b) thinning of that strut of bone which 
passes from the body of the sphenoid to its lesser wing and forms the lower and 
outer boundary of the optic canal. Of these the former is more striking than the 
latter, but when present in full degree the one is certain to accompany the other. 
This picture is not given by other lesions so far as we know at present ; herein lies 
its great importance. In meningeal tumours in a similar position (attached, that is, to 
the back of the great wing of the sphenoid), anatomical structure tends to be blurred— 
to be blotted out, rather than to have its details sharpened. In one recent case in 
which a dural endothelioma (meningioma) occupied exactly this position, the optic 
foramen could not be recognized at all, but something else showed well, an enlarged 
foramen rotundum. Here was a case in which the search for the optic canal brought 
out. another point which was not sought for, but which was important in explaining 
the reason for neuralgic pain in the upper jaw accompanied by hypesthesia there. 
In malignant disease invading the apex of the orbit, structure tends again to be 
wiped out in patterns not satisfactorily condensed into a few words. Lastly, it has 
been possible to solve a problem of considerable interest—the cause of monocular 
optic atrophy in meningeal endotheliomas of the inner end of the sphenoidal wing. 
It was possible that the hyperostosis at the point of origin of these growths would, 
if it overlay the optic canal, constrict the nerve. Recently a tumour occurred which 
was perfectly placed to solve this problem; oblique orbital radiograms demonstrated 
the hyperostosis posed upon the canal, but rising from it into the skull without 
narrowing it. It was certain, therefore, that the nerve was compressed in its intra- 
cranial portion behind the optic canal, and that the blindness in the corresponding 
eye was due to the pressure of a backwardly directed nubble of tumour. This was 
found to be true at operation when the 90 grm. tumour was completely removed, 
with a successful outcome. 

Optic canal localizer.—When radiographing the optic canals two things are 
necessary : (1) The ray must pass along the axis of the canal; (2) the canal must 
be projected into the same part of the orbit on both sides, so that the pictures are 
symmetrical and strictly comparable. 

We prefer to place the optic canal at a point just below and to the outer side 
of the centre of the orbit. We do not then, it is true, get a perfectly circular image 
of the foramen, but we see the anterior clinoid, the sphenoidal fissure and the 
all-important lower root of the lesser wing of the sphenoid. To attain this position, 
and to obtain symmetrical pictures, Twining, acting on the suggestion of Camp and 
Gianturco, has constructed an optic canal localizer. The details were worked out 
first on the dried skull and then on patients. He has made a special adjustable model 
to meet certain anatomical variations, but the principle is demonstrated in fig. 3. 

A sheet metal guide is placed on one side of the head, say the left. This guide 
is so shaped that its front edge points through the axis of the right optic foramen 
when accurately adapted to the left side of the head. For this purpose only two 
landmarks are necessary, the outer canthus of the eye and the upper junction of the 
pinna with the scalp. The head is now placed in such a position that the guiding 
edge is vertical and in the axis of the central ray. The guide is removed and a0 
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exposure made. The operation is repeated with the guide on the right side of the 
head, when it points to the left optic foramen. The diagram shows the position of 
the foramen projected in the orbit which we prefer, for it shows well the base of the 
clinoid process at the same time. 


Mr. D. W. C. Northfield: Cerebral Angiography.—Visualization of the 
cerebral blood-vessels by thorotrast may give valuable information in neuro-surgery 
by reason of the displacement of main vessels produced by a neighbouring tumour, 
whilst the presence of abnormal shadows may demonstrate areas of pathological 
vascularity or dilatation of vessels. 

The important arteries to be noted in a good film are the carotid siphon, the 
anterior cerebral, and its branches, the peri-callosal and calloso-marginal, and the 
middle-cerebral or Sylvian group. By exposing a second film two or four seconds 
later, the cortical and deep veins or large sinuses respectively may be demonstrated. 

Abnormal collections of thorotrast may demonstrate either the presence of an 
aneurysm or a pathological degree of vascularity. The vascular meningiomas show 
typical appearances, the capillaries holding up the thorotrast after it has left the 
circulation elsewhere, forming a number of smudge-like opacities. In the second 
film many fine linear vessels are sometimes to be seen, or the venous drainage 
around the tumour may clearly outline it. In the case of the vascular gliomas, 
such as the spongioblastoma multiforme, a different picture results, there being 
many large vessels of irregular calibre frequently running parallel courses. 

Parietal tumours displace the posterior two-thirds of the Sylvian group down- 
wards ; if the tumour is deep, then this displacement is accompanied by wide 
separation of the posterior parietal, angular, and posterior temporal branches. 
These vessels may not be separated from one another if the displacement is due to 
a superficially situated tumour. 
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Tumours of the frontal lobe typically cause depression of the peri-callosal artery 
and of the anterior portion of the Sylvian group. If the tumour is situated far 
forward it presses the anterior cerebral and peri-callosal arteries backwards, at times 
forming a concavity for its reception. There may be depression of the terminal 
portion of the siphon and anterior one-third of the middle cerebral vessels, the 
branches of which become approximated. 

Pituitary tumours, if sufficiently large, may cause such erosion and deformity of 
the sella as eventually to affect the carotid siphon. The normal acute bends of 
the internal carotid artery become straightened out, and its termination is at times 
elevated, and the vessels may show an uneven calibre. 

Amongst the more difficult tumours to diagnose by ventriculography are those 
of the temporal lobe. In arteriography we possess a method which usually 
demonstrates them in unequivocal fashion. The Sylvian group is displaced upwards 
for part or the whole of its course, whilst its individual branches are approximated 
to form a concavity inferiorly. 

Hydrocephalus results in a slight elevation of the Sylvian group, which takes a 
straighter course across the skull, and the displacement upwards of the corpus 
callosum lifts the pericallosal artery, so that it may run a course nearly parallel to 
the Sylvian group. 


Dr. J. Purdon Martin, who showed a number of slides illustrating the 
characters of calcified tuberculoma of the brain, said that during the acute phase 
a tuberculoma did not, of course, cause any shadow on the X-ray film and often 
gave rise to very little in the way of symptoms. But if the patient survived, the 
tuberculoma might become calcified, and at that stage the patient often began to 
suffer from fits. The nature of the mass shown in the skiagram had rarely been 
verified, as these cases were not often operated on. He showed a skiagram from a 
case in which the tuberculoma had been removed by the late Mr. Donald Armour 
and pointed out the characters of the calcified shadow—a somewhat lobulated 
appearance or very irregular outline, intense calcification, and sharp demarcations. 
He showed a number of other skiagrams with shadows possessing similar characters, 
which had been found in patients who had presented other evidence of tuberculosis. 























Secti 1 ° ° oe 
jeatlons, Proceedings of the Royal Society of Medicine Vol, XXIX 


Section of Psychiatry 
President—H. J. NORMAN, M.B. 





[March 10, 1936] 


The Selective Regional Vulnerability of the Brain and its 
Relation to Psychiatric Problems 


By Aurrep Meyer, M.D. (Bonn) 
(From the Central Pathological Laboratory of the London County Mental Hospital) 


HISTOPATHOLOGICAL studies of ‘the brain, even if their ultimate aim is the 
solution of psychiatric problems, are at present too much occupied with fundamental 
questions of their own to be of immediate help to the clinical psychiatrist. One of 
the most fascinating of these fundamental questions is the problem of selective 
vulnerability in the brain. It is a very old problem, although only recently 
systematically considered by neuropathologists. I am probably right in assuming 
that the general trend in medicine towards investigation of constitution has brought 
it nearer to the mind of the neuropathologist; in fact the disposition of certain 
regions of the brain to be affected by disease more readily than others seems to be a 
part of the constitutional problem. 

It is not difficult to find examples of such selective lesions. General paralysis, 
for instance, has a tendency to affect the anterior two-thirds of the cerebral cortex 
more than the rest. It also affects the striate body, leaving other parts of the basal 
ganglia intact. Senile dementia is localized more markedly in the posterior parts 
of the cortex, and the opinion has been voiced that some of the differences of clinical 
symptomatology between the two diseases may be due to this difference in localiza- 
tion. Pick’s disease is also an example of a circumscribed lesion. Again, Schilder’s 
disease has a predilection for the white matter and particularly for that of the 
occipital lobe. ‘The selective lesion of the substantia nigra in epidemic encephalitis, 
the striatal lesion in Wilson’s disease, the lesion of the globus pallidus after carbon- 
monoxide poisoning, the well-known preference of the virus of poliomyelitis for the 
anterior-horn cell, the lesion of the cornu ammonis and the Purkinje cell layer after 
epileptic convulsions, and that of the olivary body (von Braunmiihl, 1929) in certain 
vascular and toxic conditions are other selective phenomena, the number of which 
could be easily enlarged. 

For a long time the psychiatrist has been interested in the selective action 
exerted’ by certain narcotics, especially the barbiturates, on the hypothalamic 
centres which regulate sleep rhythm. Until recently the opinion has prevailed that 
this selectivity is due to the accumulation of a larger amount of drugs in these 
regions than in others. This has been disproved by the recent re-examination of the 
question, carried out by Veit and M. Vogt (1935). E. Guttmann’s (1936) recent 
paper on mescal intoxication raised the question as to whether mescal has its action 
mainly on the perceptual side of personality in contrast to the motor irritation in 
cocaine psychosis. As regards alcohol we are better informed about the localization 
of the pathological changes. The personality and psychotic changes in chronic 
alcoholism are often referred to a typical localization in the mid-brain. So it is with 
epidemic encephalitis, in which the frequent incidence of certain motor disturbances, 
particularly oculogyric crises and compulsive phenomena, has given rise to much 
speculation. 
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Since we have become acquainted with the so-called extrapyramidal lesions, 
similarities between these and certain psycho-motor phenomena of catatonics, idiots, 
and even hysterics, have always been under consideration. The familial coincidence 
of chorea and catatonia studied by E. Guttmann (1927) seems to point in the same 
direction. No one has built up a system of such relations from the psychological as 
well as from the pathological aspect more comprehensively than Kleist (1934). 
Yet the very handling of the problem by Kleist makes one feel that for a long time 
to come we shall still be compelled to study selective phenomena at lower levels 
and in their fundamental aspects rather than in their application to special 
psychiatric problems. 

To C. and O. Vogt (1922) falls the distinction of having opened a systematic 
discussion of this subject with their theory of pathoclisis. The principle of 
architectonic differentiation of cortex and basal ganglia, in the foundation of which 
they have taken so admirable a part, was their guide here also. Differences in 
architectonic structure point, according to these authors, to differences in what 
they have called ‘ physico-chemismus,” and: these again are supposed to make for 
the unequal inclination to disease. In other words, pathoclisis of a region is 
determined by special chemical and physical properties which are also the essence 
of the special function of the region. This sounds simple and conclusive, but in 
reality the conception of pathoclisis is far too general in nature to be of concrete 
help. After all, the “ physico-chemismus”’ of a region is nothing more than the 
sum total of all possible conditions, and a representation of this kind is more in 
the nature of « useful direction than of an explanation. It was particularly for this 
reason that Spielmeyer (1925) recommended the investigation of the vascular system 
aS @ more concrete approach to the problem of selectivity. He has, however, never 
confined himself to what he called the vascular factor, acknowledging also the 
pathoclitic principle or, as he called it, the “‘system factor’ and other factors. The 
juxtaposition of both the vascular and system factor is not wholly satisfactory. 
They do not necessarily exclude each other since, phylogenetically, the vascular 
supply of a region closely follows its parenchymatous differentiation, adapting itself 
to the special needs of the parenchyma. We owe this fundamental knowledge to 
recent work on the architecture of the vessel system of the brain, particularly that 
of R. A. Pfeifer (1928). Thus in many cases of selective lesions the vascular factor 
appears to be a subdivision of the system factor. This apparent difficulty of a 
satisfactory classification is, in my opinion, not surprising, because any classification 
which rests more on theoretical principles than upon a solid basis of facts, is doomed 
to failure. We should rather begin anew, bearing in mind that there are not one 
or two or three factors determining selective vulnerability but probably a great 
variety, profoundly different in nature. External factors-—such as the nature of the 
nocuous agent, the locality of entrance, and the path of distribution—should find the 
same consideration as internal factors based upon the properties of the brain tissue. 
As regards the latter, we should be aware that, besides a vascular and developmental 
factor, there is a vast reservoir of still unknown physical and chemical properties of 
the tissue. It is of the greatest importance to realize also that there is probably in 
each case an interplay of several factors. As will be seen later, the biochemical factors 
are not always separable from the vascular; a developmental factor may manifest 
itself in peculiarities of the blood supply or of-the biochemistry of a region. Each 
phenomenon of selectivity should be taken as a separate problem, which must be 
examined without theoretical prejudice. Before I proceed to demonstrate the 
complexity of the analysis by means of concrete examples, brief comment is 
necessary as to the list of factors given in this paragraph. 

Among external factors the path of distribution, via the blood-stream or the 
cerebrospinal fluid has gained particular importance, since Spatz (1930) made it a 
means of classification of various kinds of encephalitis. Not only the localization 
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of syphilitic and tuberculous meningo-encephalitis but also that of epidemic 
encephalitis and several animal diseases, has been accounted for by spread through 
the cerebrospinal fluid. A similar suggestion has been recently made as to the 
mid- and end-brain lesions of chronic alcoholism. Schilder’s disease and dissemi- 
nated sclerosis are considered by Hallervorden and Spatz (1933) to be identical 
conditions, differing only in the path of distribution by the cerebrospinal fluid or by 
the blood-stream. Time forbids any discussion of these views; recent work in the 
field of neurotropic virus diseases, in this country, particularly that of E. Weston 
Hurst (1935), has served as a useful corrective, making clear the importance of the 
direct transport of the nocuous agent via the axis cylinders. In J. G. Greenfield’s 
(1932) classification of encephalitis this point has already been considered. Thus 
the selective lesion of the precentral cortex in poliomyelitis, until recently a 
controversial problem, can now be understood as the consequence of direct transport 
of the virus along the pyramidal tract. In the cerebrospinal fluid the virus is only 
found in the terminal stages of the disease. The interesting suggestion, based on 
experimental evidence, has been made that the natural entrance of the virus, not 
only of poliomyelitis but also of epidemic encephalitis and other virus diseases, is 
the mucosa of the nose. From here the virus is supposed to be carried over the 
olfactory bulbs to the base of the brain. The prodromal symptoms of poliomyelitis 
and similar diseases, consisting of disturbance of the sleep rhythm, hyperesthesia, 
sweating, &c., are even conceived of by Faber (1933) as focal symptoms from the 
hypothalamic region. It is interesting to note that the substantia nigra is selectively 
affected, not only in epidemic encephalitis, but also, although less constantly, in 
poliomyelitis and others of the diseases in question. This suggestion is still rather 
hypothetical and needs corroboration. If true it would throw an interesting light 
on the localization of many of these processes in the mid-brain. It would, however, 
also show that the entrance and the path of distribution are not the only factors 
concerned, for there are differences in detail, which must be due either to the specific 
nature of the virus or to internal factors of the brain tissue. 

It is an old view thatthe more recently acquired centres of the brain are more 
vulnerable than the more primitive regions. Although this principle cannot be 
advocated too rigidly there are a few conditions in which it may well be valid. In 
Pick’s disease, for instance, there is not only a predilection for the frontal, parietal 
and temporal lobes, the so-called most human regions, but in the temporal lobe 
the ancient region of the hippocampus is often left intact. Moreover there is 
a definite predilection for the supragranular layers. C. and O. Vogt (1935) have 
recently reported the familial occurrence of an undersized, not actually diseased 
striate body in a family, in which a disposition to chorea was obvious This 
observation is, quoted here, because the Vogts consider the abnormality of the striate 
body to be in the nature of a mutation or variation. 

The great importance of the vascular system of the brain has already been 
emphasized. Important work has been carried out recently by numerous workers 
of the English, French, and German schools. The method of demonstrating the 
capillaries, by staining the hemoglobin, recently elaborated by Pickworth (1934) 
might prove of value, although further experience in its technical working must still 
be waited for. It might be advisable to specify more minutely than is usually done 
the peculiar differences between the arterial and venous systems. Experiences in 
birth trauma, and in encephalitis following measles and vaccination, stress the 
importance of the venous system in determining localization of the lesion, and I 
wonder whether this has been sufficiently made use of in other conditions, for 
instance those of diffuse sclerosis. As regards disseminated sclerosis Putnam (1935) 
has recently carried out experiments along similar lines. Again, K. Stern (1935) 
has recently studied the influence of the physical properties of the tissue in the 
pons upon the distribution of vascular lesions. He found that there are differences 
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in the vulnerability of certain structures, the big ponto-cerebellar fibres being 
particularly resistant. Further systematic investigations of this kind are necessary. 

Selective lesions can be simulated when, in fact, we are dealing with secondary 
degeneration. Some recent work done by Le Gros Clark (1938) has shown 
degeneration of the limbic region and of the pre-frontal cortex, following 
experimental destruction of the medial and anterior nuclei of the thalamus 
respectively. Possibly the lesion of the Luys body in cases of degeneration of the 
globus pallidus can often be similarly interpreted. Although in a strict sense such 
phenomena do not belong to our problem, they have an important practical bearing 
upon it. 

The complexity of practical analysis may be demonstrated in the globus pallidus 
and the cornu ammonis, two regions which offer the advantage of being simpler in 
structure than other parts and better known to me through personal work. The 
selective lesion of the globus pallidus has long been regarded as specific to carbon- 
monoxide poisoning. It is historically interesting to note that this selective 
phenomenon has fascinated the various workers to such an extent that other lesions 
have long been neglected. Increasing experience has shown, however, that there is 
a great variety of other lesions, partly selective (like those of the zona rubra, the 
substantia nigra, the cornu ammonis, the Purkinje cell layer of the cerebellum, the 
cerebral white matter) and partly irregular and variable. The selective lesion of 
the globus pallidus stands out by its constancy. Again it has been found that 
a similar choice of lesions occurs after poisoning with potassium cyanide (A. Meyer, 
1933) and with ether (A. Meyer and W. Blume, 1934). Lesions of the globus 
pallidus have been furthermore reported in cases of respiratory failure (Rotter, 1929), 
after morphine intoxication leading to respiratory failure (Weimann and Mahrenholtz, 
1928), after dinitrobenzol poisoning, resulting in methemoglobinemia (Adler, 1934) 
and in a case of severe secondary anzemia (E. Scherer, 1934). There is a condition, 
first described by C. and O. Vogt (1920) and later studied by Hallervorden and Spatz 
(1922), clinically distinguished by mental deficiency and progressive rigidity, with or 
without chorea-athetosis, which also shows selective lesions of the globus pallidus 
and the zona rubra of the substantia nigra. According to unpublished personal 
experiences, a series of other centres can be affected, for instance the cerebral white 
matter, the dentate nucleus and the surrounding white matter of the cerebellum, the 
sub-ependymal regions, the olivary body and the Luys body. The etiology and 
pathogenesis of this condition is considered to be unknown. There is, however, not 
only in its localization but also in its clinical sequele a striking similarity to the 
lesions of recently reported cases of “ kernikterus,” such as justify the assumption of 
a probable pathogenic kinship. ‘‘ Kernikterus’’ is the appearance of bile-staining in 
certain parts of the basal ganglia, the medulla oblongata, and the cerebelium, which 
occurs in icterus gravis neonatorum. As we have learned of late, it can be accompanied 
by selective lesions of the globus pallidus, the Luys body and other regions already 
mentioned. With regard to icterus gravis, we know that one of its essential features 
is severe anemia, the icterus being not of hepatic, but of hemolytic nature (Hawksley 
and Lightwood, 1934). 

I do not wish to minimize the differences between all these various conditions 
showing selective lesion of the globus pallidus. It must not be forgotten that there 
is a wide difference between the very constant findings of lesions of the globus 
pallidus after carbon-monoxide poisoning and the apparently casual lesions of this 
region in cases of anemia. Yet it is intriguing that in all of them one of the 
essential pathogenic principles is an interference with the oxygen transport to the 
tissue, brought about by respiratory failure, destruction of hemoglobin or—as in the 
case of poisoning by carbon-monoxide, potassium cyanide, or ether—inhibition of the 
respiratory enzyme system. We are certainly justified in asking whether there is 
any evidence that the globus pallidus succumbs to anoxemia more easily than other 
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centres of the brain. There are two facts which seem to point in this direction. 
Firstly, the globus pallidus, together with the zona rubra of the substantia nigra, 
normally contains more iron than any other part of the basal ganglia and the rest of 
the brain. Secondly, there are calcium deposits, the so-called “ pseudo-calcium ” of 
the German workers, often to be found normally in the walls and sheaths of the 
blood-vessels of the globus pallidus. Since iron is also found in centres which, like 
the red nucleus, are not known to be vulnerable to anoxsmia, a direct proportional 
relationship between iron content and selective vulnerability is untenable. The 
same thing applies to the calciform deposits. They are found, apart from the globus 
pallidus, in the cornu ammonis, the dentate nucleus and the olivary body, but not 
in the vulnerable zona rubra of the substantia nigra. There are, however, further 
facts which might indicate that their presence is not altogether negligible. Not only 
is the iron reaction more marked in the anterior parts of the globus pallidus (Spatz, 
1922), but so also are the calcium deposits. It is probably more than mere 
coincidence that the lesions of the globus pallidus frequently occupy the same 
situation. Furthermore in lower animals, such as rodents, the globus pallidus 
contains no iron and, according to E. Weston Hurst (1934) a parallel behaviour is 
shown by the calcium deposits. It is significant that it has been impossible to pro- 
duce lesions of the globus pallidus by experimental carbon-monoxide and potassium- 
cyanide poisoning in rodents, whereas this has been easy in carnivores and higher 
animals (A. Meyer, 1932). We have no definite knowledge as to the origin and 
significance of the inorganic iron found in the globus pallidus and other centres. 
It might be either a reservoir for or a by-product of the iron which in organic 
compounds constitutes the respiratory enzyme, and thus one could imagine that its 
presence in particularly high amounts might point to local peculiarities in this 
enzyme system. Similarly the presence of calcium deposits might point to 
functional peculiarities of the vessel system. It is even conceivable that these 
stigmata are to some extent mutually dependent, in the same way as normally the 
blood-vessels and the enzyme system serve the same purpose of utilization of oxygen 
by the tissue. 

The last word upon this complex problem has not yet been said. We have 
learned, however, to envisage the problem from a much broader platform and to see 
the direction in which to search for further information. In particular, I consider 
studies on the respiratory enzyme system to be a possible means of more concrete 
biochemical approach. Valuable work has already been done with regard to the 
enzyme system of the brain, particularly by biochemical workers in this country, but 
little attention has been paid to possible variation in behaviour in different parts of 
the brain. Dr. Dixon and I have begun, in Dr. Golla’s laboratory, experimental 
work in this direction. In preliminary experiments we have found that in the ox 
brain minced cortex maintains its respiration on the addition of glucose, whereas 
this maintenance is almost entirely lacking in the globus pallidus, the cornu 
ammonis, the cerebellar cortex and to a lesser degree in the striate body and 
hypothalamus. Since slices of the same parts do not show this difference, definite 
conclusions as to our problem cannot be drawn from this result. The maintenance 
of respiration on mincing has hitherto been regarded as an important and specific 
biochemical property of the brain alone. These experiments demonstrate that this 
is true only of the cortex and not of the other regions examined. The reasons, which 
will be discussed elsewhere, are by no means quite clear. The results indicate the 
fundamental difficulties of approach. It is hoped, however, that phylogenetic 
amplification of these and similar experiments, and especially their application to 
pathological conditions, may yield further results, more immediately relevant as to 
our problem. 

In the same way that the lesion of the globus pallidus has been considered to be 
specific to carbon-monoxide poisoning, so the selective lesion of the cornu ammonis, 
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or more exactly of a well-defined sector of it, has long been regarded as specific to 
epilepsy. Since then it has been recognized, particularly by Spielmeyer and his 
school that this lesion occurs as a result of every kind of anoxemia, including 
carbon-monoxide, carbon-dioxide, potassium-cyanide, and ether poisoning, head 
injuries and other conditions. Spielmeyer (1929) believed that, at.the root of the 
lesion, there were often vasomotor disturbances. He was able to demonstrate.in an 
early stage of the necrosis the presence of anemia in the vulnerable parts in contrast 
to the hyperemic neighbourhood. Ushimura (1927) found that the vulnerable sector 
is supplied with fewer blood-vessels than the rest. The frequent presence of calcium 
deposits in the walls of the vessels is undoubtedly suggestive of a vascular factor, 
but there are also indications of biochemical peculiarities. In the newborn animal, 
for instance, the cornu ammonis is permeable to trypan blue (Behnsen, quoted from 
Kawata). It is also a predilective site for the formation of corpora amylacea 
(Kawata, 1929). Recently Plaut and Biilow (1935), and independently Dixon, have 
found by means of chemical analysis more vitamin C (ascorbic acid) in the normal 
cornu ammonis of adult men and animals than in other parts’ of the brain. 
Accordingly, by means of v. Szent-Gyérgyi’s (1928) silver nitrate method, Dixon 
and myself have succeeded in demonstrating histochemically this larger amount of 
vitamin C in the cornu ammonis (and in the Purkinje cell and molecular layer of 
the cerebellum) in the case of the rat, rabbit, and ox. . This method, which is based 
on the reducing properties of vitamin C, has already been used for demonstration of 
ascorbic acid in endocrine glands, particularly in the anterior part of the pituitary, 
suprarenal cortex, corpus luteum, &c. The degree of blackening, produced by 
precipitation of metallic silver, is considerably weaker in the cornu ammonis than 
in the pituitary, and is also less constant. Furthermore there are histological 
differences. The histochemical findings, however, taken together with the results of 
chemical analysis, suggest that we are dealing with a reduction of silver nitrate by 
vitamin C. It would be premature to draw any conclusions as to the selective 
vulnerability of the cornu ammonis, the more so, since the reduction of silver 
nitrate does not appear to be confined to the particularly vulnerable sector. 
Vitamin C, about the normal function of which we know very little, may be of 
only slight value to our problem, yet its selective occurrence throws a flashlight 
upon our very limited knowledge about the biochemical factors which in reality 
may determine selective vulnerability. It may also indicate the direction in which 
further facts must be searched for by patient collaboration between the biochemist 
and the histologist. 

I have been compelled by the nature of the problem to deal with much histological 
detail in the globus pallidus, cornu ammonis, and other parts of the brain. I am well 
aware that the study of these regions is very remote from the psychiatrist's sphere 
of interest. Yet the psychiatrist will realize that even in these lower levels the 
situation confronting us is a very complex one and if we succeed here the results 
must also help to solve the problems more immediately germane to the psychiatrist. 


[This paper has been written'during the tenure of a Rockefeller Research post 
at the Central Pathological Laboratory. | 
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The Occupational Selection of Aircraft Apprentices of the 
Royal Air Force 


By SquaDRON LEADER R. H. STanpripGE, R.A.F. 


INTRODUCTION 


OCCUPATIONAL selection of aircraft apprentices of the Royal Air Force, is a 
subject slightly off the beaten track, as it concerns the use of psychological tests 
in the selection of personnel. 

The object of this investigation was to find whether it is possible to 
predetermine more accurately than hitherto if a candidate is suitable for acceptance 
as an aircraft apprentice, and if so, the nature of employment most suited to his 
abilities and character; also, in order to assist the Executive Branch to obtain a 
greater knowledge of him as an individual than may be gathered from the results of 
a written examination only. 

An aircraft apprentice is a boy who enters the Service between the ages of 15 
and 17, is drafted immediately to one or other of the trades in which there are 
vacancies, and undergoes a course of training. The allocation of his trade is made 
in accordance with his parents’ choice or his own desire, but this is, of course, 
subject to many factors, such as Service requirements, and his placing at the 
scholastic examination previous to entry. The course of training is very thorough 
—lasting three years—and takes into consideration the requirements not only of 
the Service but also of their return to civil life on completion of service. 

It was a matter of experience that such factors as those mentioned (the 
requirements of the Service, and parents’ choice of trade) were not of themselves 
certain to avoid the allocation of square pegs to round holes, and it was with 
this object in view that it was decided in 1932 to institute this investigation in an 
attempt to find some additional form of examination to avoid misfits, and to ensure 
the.maximum degree of aptitude for the trade selected. 

The factors operating to produce misfits are many, amongst them being: (1) Lack 
of prior knowledge of the requirements and nature of various trades, and of Service 
life generally. (2) The inability of the individual to adapt himself to the demands of 
the Service. (3) The fact that a low place in the entry examination may result in 
all vacancies in the desired trades being filled before the boy’s turn comes. (4) The 
degree of national employment tending to cause boys with no leanings toward the 
Service to join it. 

The effects of unsuitable selection are obvious, and, broadly considered, they may 
be summed up as mal-adaptation to life. They manifest themselves in such ways as 
slowness to learn, insubordinate or undisciplined behaviour, and in the production of 
such symptoms and signs of worry as neuroses and abnormal conduct. 

The cost of training an aircraft apprentice is considerable, and it will be 
appreciated that every effort is justified that will ensure that the State gets the best, 
or at least a reasonably good, value for this expenditure. 

Apart from the almost immediate gain to the State in employing an airman 
where he can make the best of his ability, and of the assistance given to those 
directly responsible for his training, there is to be considered also the making of 
& good citizen, who, on return to civil life, will be fitted to take a worthy place 
in his selected trade, and—more even than this—the avoidance of unnecessary 
unhappiness and possibly disaffection. 
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GENERAL DESCRIPTION UF THE TESTS EMPLOYED 

The chosen method of examination for occupational aptitude was based on the 
fundamental principles that a man’s behaviour is an expression of his personality as 
a whole, and that personality is compounded of intellect, temperament, and 
character. It was thought that perhaps much of the objection to psychological 
tests arose from the fact that there was a tendency to draw too many conclusions 
from the results of one particular and isolated test, and that the combination of 
psychological tests with a medical examination might take us a step forward. It 
was therefore decided to collect data of each individual in respect of the following 


attributes : Physique, temperament, character, intelligence, mechanical ability (the . 


actual performance of certain mechanical tests), and mechanical aptitude (answers 
to written theoretical questions). 

Then from such data (obtained as soon as possible after the apprentice joined the 
Service) to make assessments and final classifications under definite headings such 
as : (1) Poor types (should not have been accepted) i.e. those likely to be backward 
or difficult, or those temperamentally unsuited to Service life. (2) Those likely 
to do well, potential cadets, fit for promotion, &c. (3) For further observation 
physically. (4) Should have been given a different trade. 

A report giving the names under these headings was then forwarded to the 
Command Headquarters for filing until the entrant had completed the three years’ 
course, when the passing-out categories could be correlated with the original forecasts. 

The methods employed in this examination will now be explained in detail. A 
special card was prepared to record the data obtained, conveniently divided into 
two parts: (1) the Individual Examination and (2) the Collective Examination. 

The Individual Examination 

Interview.—Each boy is interviewed alone in a room designed to make him feel 
at ease. He is asked for information under the following headings: Name, number, 
age, trade, birthplace, father’s occupation, position in family (with notes as to step- 
relations, if any) previous occupation and/or school, reason for joining the Service, 
hobbies, games, early medical history as to signs of nervous or abnormal tendencies, 
general physical and mental background, position in entrance examination, choice of 
trade, whose choice, whether it was changed—if so, whether voluntarily or as a 
result of position in order of merit in the entrance examinations ; if voluntarily, 
the reasons for the change. . 

Physical examination.—Height, weight, chest expansion, dynamometer reading, 
condition of tonsils, heart, and lungs, 40 mm. Test, assessment of psychological type, 
and measurements for the Wertheimer Index. 

The dynamometer consists of a scale with a handle attached and connected with 
a base upon which the boy stands, grasping the handle, to which he gives an upward 
pull from a slightly forward-inclined position. The reading indicates the combined 
power of lumbar, abdominal, and shoulder muscles; a mean of three pulls is taken 
and this value, divided by the body-weight gives an index figure. The height of the 
handle is adjusted for each boy so as'to standardize the reading. 

The 40 mm. Test, is the standard test used in the Royal Air Force as an 
endurance test. A column of mercury has to be sustained in an open “U” tube 
at a level of 40 mm. for as long as possible, the pulse-rate being recorded in five- 
second periods before and throughout the test. 

Assessment of psychological type: Kretschmer has done a considerable amount 
of work in an effort to correlate physique with character, his principle being that 
the tall, thin, so-called tubular man tends to have a certain temperament of an 
introvert nature, and in mental illness to show a particular type of reaction known 
as schizophrenic (asthenic): whilst the shorter, thickly set more “rounded” type 
tends to have a temperament of an extravert nature, and in mental illness to show 
the manic-depressive reaction type (pyknic). Kretschmer places a third group mid- 
way between these two extremes (athletic). 
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This classification has the disadvantage of depending on the examiner’s personal 
opinion, and Wertheimer has given a more scientific method of measuring physique, 
by which the leg length and then the transverse and sagittal diameters of the chest 
and the trunk length are measured. By a special formula, using the leg lengths as 
the numerator and the others as the denominator, the ratio between the cubic 
capacity of the trunk and the cubic capacity of the limbs and head and neck is 
given. The resulting number indicates, when low, the ‘ rounded” type of physique, 
when high, the “ tubular” type. 

It was appreciated that the relationship between physique and personality had 
not been sufficiently proved to give by itself a measure of temperament, and that 
there were many factors complicating the issue, but it was considered worth while 
to include data obtained from the adolescent boy under these headings, which might, 
taken with the examination as a whole, throw further light upon this subject. 

Mechanical ability.—Under this heading there are three tests, of which two are 
for the measurement of mechanical ability and the third is a sensori-motor test. 

Test I, or the Halton Test, was devised as the result of observing the nature of 
the work required in the workshops where the trades of engine-fitter and aeroplane- 
rigger are taught. It was considered that if one was asked which were the two 
abilities of outstanding importance in successful apprenticeship at Halton, the 
answer would be, the ability to construct from a model and to read from a plan. 
The test consists of a model which has been sectioned and from this section the boy 
has to build up the complete model with the parts supplied. This has to be done in 
a certain time and marks are given on a set performance scale. 

Test II, or Cranwell Test, was designed by a similar process as a result of observing 
the essentials required in successful apprenticeship at Cranwell, where instrument- 
making and wireless telegraphy are taught. This work calls particularly for the 
ability of fine-finger manipulation and for extreme accuracy, and the test consists in 
copying a model provided, by wiring together two pieces of metal, the points of which 
have to be a certain distance apart. This test is marked in a set scale for wiring, 
accuracy, and effectiveness. 

Test III is made by means of the MacDougall-Schuster dotting apparatus. It 
consists in dotting with a pencil, holes in an irregular pattern on a revolving disc, 
and was included as a sensori-motor reaction type test. 


The Collective Examination 

Any number may be examined at one time. Three tests are given, namely :— 

(1) Intelligence Test.—This standard test, used for adults over the age of 15 years 
was devised by the National Institute of Psychology. In it, there are five tests, 
ranging from a simple test in which pairs of words have to be marked as having the 
same, opposite, or unknown meaning, to the last test which consists of a number of 
reasoning problems. This is a scientific method of estimating an individual's 
“inborn” capacity. The following points of interest about intelligence tests may 
be mentioned :— 

They cannot be crammed for; the conditions are exactly the same for all 
candidates ; they are designed to bring out the various principles upon which native 
intelligence is based. No writing is required. It is not suggested that it takes the 
place of a scholastic test of general knowledge, but it provides a more accurate method 
of grading candidates from whom a selection is required for a particular purpose. 

(2) Mechanical Aptitude Test.—In this there are thirteen mechanical problems, 
ranging from the first—which consists in arranging some toothed wheels and 
connecting rods and pins, to make a cog revolve in a given direction—to the last, 
which involves the estimation of where a given point on a lever will be when an 
eccentric, which is attached to a shaft connected with the lever, has been given 
half a turn. As in the Intelligence Test, no writing is necessary. Alternative 
answers are printed and it is only necessary to underline the correct one. This has 
the advantage of standardizing these tests and eliminating differences due to speed 
of writing, &c. 
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(3) Perseveration Test.—This was considered to be the most promising of the 
tests for the assessment of character. The scientific estimation of temperament 
and character is a very difficult problem, but it is certain that there are many 
variable factors, both conscious and unconscious, in the observer and the observed, 
which may adversely affect the accuracy of personal assessments and which tend to 
be affected by personal bias. It would appear that the road to greater fairness and 
consistency in this matter lies in the direction of some set form of test common to 
all candidates. 

The test used is based upon the principle of setting up a habit and then breaking 
it. This is done by giving a set piece of transcription which is to be written as 
quickly as possible for a definite period, and then repeated for three more periods of 
the same length of time, but with certain variations introduced in each of the last 
three periods. Pinard claimed that by applying this test an empirical assessment 
of character could be made, e.g. that both extreme perseverators and non- 
perseverators tend to lack perseverance and self-control, and to be unreliable and 
difficult, whilst the moderate perseverator tends to be considerate, self-controlled, 
and reliable. 

This concludes a necessarily brief and general description of the actual tests 
used and the principles upon which they rest; the results are entered on the record 
card. It will be seen that these entries necessarily consist mainly of numbers, 
because one object of this scheme is to eliminate the personal factor of the examiner 
as far as possible, and that the tests should be common to each candidate and 
marked by a number depending upon performance timed by a stop watch, and 
judged by a set scale of marks. 

Method of assessment.—The next step is to interpret these numbers in terms of 
“poor,” ““ below average,” “ average,” “ above average,” and “ exceptional,” so that 
an assessment may be made for easy reference. This is done by plotting out 
performance marks against the number of boys scoring each mark in each 
entry. 

[Examples of these graphs were shown. It was seen that there is a general 
attainment of a normal frequency curve.| 

We are now prepared to consider the assessment of these results. The headings 
under which these are made are as follows :— 

Physical.—Based upon the psychological type, physical index, 40 mm. Test, and 
any special physical characteristics. It has been possible as a result of data 
obtained to suggest a grading scheme which may assist in the selection of athletes 
and in the regulation of their training. 

Character.—Based upon the early history and background, body type, tempera- 
ment assessment, and Perseveration Test. 

Mechanical Ability.—‘‘ Halton,” “* Cranwell,” and “ Dotting ” Tests. 

Mechanical Aptitude.—The thirteen mechanical problems in the paper test. 

Intelligence.—The five tests in the paper. 

Under each of these three headings the numbers already obtained are transposed 
into categories by means of the graphs. 

Trade most suitable-—Based mainly upon hobbies, reason for joining the Service, 
reason for wanting a particular trade, and performance in the special tests. 

Leadership qualities.—Based upon a review of all the facts. 

Tendencies.—(a) Physical. (b) Temperament. Such general indications as, for 
example, that further observation on medical grounds is needed, or that it is 
considered possible that the candidate may break down and develop neurotic 
symptoms, are noted. 

General.—As a result of considering the whole of the above information, the 
following categories are indicated, colours being painted at the foot of the card for 
easy reference. 

( ot Those who should do well, and are suited for promotion or for cadetships 
black). 
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(2) Those who are unlikely to do well, and may be difficult or backward, owing 
either to inability to learn a trade, or to being temperamentally unsuited for Service 
life (purple). 

(3) Those who should have had a different trade (red). 

(4) Those needing further observation on physical grounds (green). 

This completes the forecast, and the rest of the card is left for the recording 
later of actual progress in squadron, schools, and workshops, together with any 
special performance on the playing fields, or any special activity, the marks scored 
in examinations for practical and theoretical work in workshops and schools, and 
the final passing-out trade category awarded. 

The award of a prize, or recommendation for cadetship, or other special note is 
also made on the card. 

RESULTS AND CONCLUSIONS 


Since September 1932 about 1,100 examinations have been made, and two 
complete entries of apprentices—in September 1932 and January 1933 
respectively—have completed their three-year courses and have passed out as 
trained mechanics to appointments in squadrons, &c. 

The Medical Research Council has made a special report, their method being to 
take the three main groups of assessments given under the headings: (A) Those 
noted to do well, including potential cadets; (B) those noted as being unlikely to 
do well, including those who were considered unsuitable for the Service ; (C) others, 
and to compare these classes with the three passing-out ranks of: (1) Cadets and 
leading aircraftmen, (2) A.C.1’s, (3) A.C.2, and cases discharged from the Service 
as being unsuitable. 

The report states that Class A contained three times as many cadets and 
L.A.C.’s as would be expected by chance, and contained no A.C.2’s or discharges, 
and that Class B contained no cadets or L.A.C.’s, but contained over twice as 
many A.C.2’s and discharges, as would be expected by chance. 

Moreover, this general tendency was found to be consistent in both entries, and 
by averaging the two entries and stating these facts numerically, every thousand 
boys selected by this method would contain at the end of training ten more cadets 
and L.A.C.’s, twelve more A.C.1’s and twenty-two fewer A.C.2’s and failures, than 
would be the case if the boys were selected in the usual manner. This indicates a 
raising of the standard throughout. 

To state these results in a different manner the report further states that, 

“this final assessment has a significant relationship with passing-out which may be 
illustrated by the following facts. In the September 1982 entry, 138 boys were trained and 
of these 14 became cadets and L.A.C.’s. If these boys had been chosen by this assessment, 
only 123 boys would have been trained to yield the same number of cadets and L.A.C.’s.” 

In other words, there would have been a saving of 10°9% in the number of boys 
trained. Similarly in the January 1933 entry there would have been a saving of 9°1% 
in the number of boys trained. On the average, therefore, as judged by these two 
entries, a saving of 10% could be affected in the number of boys to be trained in 
order to yield the same number of boys of the highest rank as are yielded by the 
usual method of selection. 

Of the tests themselves, Intelligence, Mechanical Aptitude, and Mechanical 
Ability were found to be the most valuable, and these, combined with the entrance 
examinations, gave a close relationship with trade proficiency as measured by the 
final trade test, than did the entrance examination alone. These results are statis- 
tically significant, and have been yielded consistently, so that from all the available 
evidence there is every reason for supplementing the entrance examination by these 
tests. 

This combined method of selection should pick out a set of boys yielding an 
increased number of the higher ranks at the end of their training, and a decreased 
number of failures and unsatisfactory apprentices.” : 

These conclusions are reached as a result of the statistical analysis of the 
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relationship between the assessments made from tests, and the actual final per- 
formance of the two entries some three years later. The foregoing may be referred 
to as “ positive” results, but some of the “negative” results are interesting. By 
negative results I mean those tests which have been .ound not to correlate 
significantly with the passing-out result. 

No relationship was found between the 40 mm. Test, or the Physical Type 
Classification, or the Dotting Test—and the passing-out category. The relationship 
between the character assessments and passing-out showed that none of those 
assessed as being “ unreliable and lacking in perseverance "’ became cadets or L.A.C’s, 
whilst none of those assessed as being “ practical’’ became A.C.2 or were discharged 
as inefficient. Whether this assessment is capable of being rendered more significant 
by some modification of the tests involved is uncertain. The Perseveration Test 
alone did not show any relationship with passing-out rank. 

As regards the inter-relationship between one test and another, it was found that 
there was a significant relationship between the Mechanical Aptitude Test and the 
Intelligence, Mechanical Ability, and Dotting Tests. It was also found that there 
was a relationship just significant between the Physical Type and the 40 mm. Test 
due to the facts that : (a) none of the “ rounded” type (pyknic) was ‘‘ below average ”’ 
in the 40 mm. Test, and (b) more of the middle type (athletic) were “ below average ” 
than would be expected by chance. 

The tests which inter-correlated in this way were the Intelligence, Mechanical 
Aptitude, Mechanical Ability, Perseveration, Dotting, and Entrance Examinations, 
and there was no significant inter-relationship other than those noted above. 

There are one or two further observations to make. One intention of this 
examination was to attempt to assist the executive branch in a practical manner in 
the question of selection and training of personnel. It has been possible to do this 
whilst the examination was in progress and independently of any reliable statistics 
of results. 

For example, the question of selection of cadetships is a very important one, 
both for the Command, and for the Service generally. A certain number of names 
are submitted from each entry by the Air Officer Commanding, to the Air Ministry 
as being suitable to proceed to the R.A.F. Cadet College, Cranwell, to undergo 
training to become commissioned pilot officers. Six names have been submitted 
in this way from each of the two entries which have passed out, and which have 
already been referred to. Whilst these numbers are too small to be treated 
statistically as a separate class, it is of interest to show that in the case of the 
September 1932 entry, five of the six selected were classed previously as having 
leadership qualities, and as being potential cadets, the sixth being given a practical 
assessment of above the average. Of the six recommended of the January 1933 
entry, four ‘were previously classed as being potential cadets, and as having leader- 
ship qualities, one as likely to do well, and the sixth was given a good practical 
assessment. 

It has also been found possible to assist the instructors and commanding officers 
in the backward or difficult eases, particularly in the sort of case in which a boy was 
backward and it was not known whether this was due to inability to learn or because 
of some temperamental difficulty. 

The physical tests employed have been used by trainers to assist them in grading 
certain athletes, particularly cross-country runners and tug-of-war teams. 

Tests of the kind described in this paper have certain advantages over existing 
methods of personal selection and examination, e.g. their exact worth can be 
measured by mathematical methods; they require no writing, there are no trick 
items ; they have a standardized procedure and method of marking; no preliminary 
“ swotting” can help; each item admits of only one correct response; specific 
abilities and capacities may be measured. Such tests should lead the way to 
economy in man-hours. 
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JOINT DISCUSSION No. 5 


Section for the Studp of Disease in Children, Section of 
Obstetrics and Gynexcology and Section of Epidemiology 
and State Medicine 


Chairman—Sir LANCELOT BARRINGTON-WARD, K.C.V.O., F.R.C.S. (President of 
the Section for the Study of Disease in Children). 


[March 27, 1936) 


DISCUSSION ON THE PREVENTION OF NEO-NATAL 
DEATH, INJURY, AND DISEASE 


Dr. N. B. Capon: It is necessary first to indicate the magnitude of the 
problem which we are about to discuss. 


TABLE I.—ENGLAND AND WALES. 
1932 1933 


Total deaths under 1 year ps ve ome a 39,983 36,960 
Neo-natal deaths ... : 7 ‘ii ee am 19,413 18,688 
Stillbirths ... = es _ si pat oe 26,471 25,084 
Maternal! deaths assigned to pregnancy and childbirth ae 2,587 2,618 


This table shows the mortality figures for England and Wales for the years 1932 
and 1933, the number of neo-natal deaths being approximate. Stillbirths are also 
shown, because they are intimately linked with this problem of neo-natal life and 
health. 

The comparatively small number of maternal deaths is also shown, not to 
minimize the importance of efforts made to reduce this figure, but in order to stress 
our apathy regarding neo-natal death. 


TABLE II.—ENGLAND AND WALES. 


1932 1933 
Infant mortality rate ees ‘a a 65 63-7 
Neo-natal mortality rate in es — 81-6 32-2 
Stillbirth rate sso = 41 4l 


Comparing 1933 with period 1906-1910, infant mortality rate has fallen as from 100 
to 54-4, but neo-natal rate has fallen from 100 only to 80-1. 


Table II shows the same facts in different form, the death-rates being expressed 
as “ per 1,000 live births,” and the stillbirth rate as “ per 1,000 total births.” The 
table shows also that there has been comparatively little improvement in the neo-natal 
mortality rate, though the total infant mortality rate (i.e. for the whole of the first 
year of life) has dropped almost to one half since the period 1906 to 1910. Somewhat 
comparable tigures have recently been reported from South Australia where during 
the past twenty-five years the total infant mortality rate has fallen nearly 70%, 
while the neo-natal rate has decreased by about 20% only. 

Note that the first month of life is responsible for approximately as many deaths 
as the remaining eleven months of the first year. Furthermore, a statistical study 
of mortality rates at various ages suggests that the individual who successfully 
passes thrdugh the first month of life does not again encounter an equal risk until 
he has passed the age of 60. 
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These figures, as well as those to be shown below, deal only with deaths and 
have nothing to say about injuries and diseases which damage or cripple without 
being fatal. There are no figures available to show the amount of neo-natal 
morbidity, but all those who work among young infants agree that this side of the 
question is scarcely less important than mortality. For instance, the delayed effects 
of prematurity, such as anemia, rickets, and infective processes; spasticity following 
birth injury ; congenital cardiac lesions consistent with life—these and many other 
examples must all be considered as within the scope of our discussion if we are to 


have a proper view of the subject. . 
My own clinical material is drawn mostly from the Liverpool Maternity Hospital, 


where I have had charge of the infants since 1922. 


TaBLE III.—LIVERPOOL MATERNITY HOSPITAL. 
Total births Neo-natal deaths Prematures 

724 34 22 

41 26 

87 15 

22 12 

82 18 
40 
44 
38 
87 
41 
43 
60 
49 
53 


| geesegees 


571 


Table III shows the yearly record at the Liverpool Maternity Hospital since 
1922 and I have shown separately the number of prematures included in the total 
neo-natal deaths, because this problem of prematurity is such an important one. 
(It is not possible to compare these “ premature” figures too closely, because in some 
years a different standard has been used.) The increase in total births from 1926 
onwards corresponded to the removal of the hospital to a new and larger building in 


that year. 
TaBLE [V.—LIVERPOOL MATERNITY HOSPITAL. 


(14 years’ record.) 


Livebirths 18,950 . 
Stillbirths 1,585 } Total births 20,535 initiiads 
Stillbirths 1,585 


. “a f F 
Out of 20,535 births, total loss of life = 2,156 \ Neo-natal deaths 671 
Stillbirth rate (per 1,000 total births) = 77-1 
Neo-natal death-rate (per 1,000 live births) = 30-1 


Table IV shows the same facts in a different form. It will be noted that the 
stillbirth rate is much higher than for the country as a whole (41), which is what 
one might expect in a hospital that receives many abnormal cases. On the other 
hand the neo-natal death-rate is slightly lower than the average for the country 
(32-2), and we think that the hospital is entitled to some credit for this, especially 
as our proportion of prematures is higher than over the whole country. 


TABLE V.—NEO-NATAL PROPHYLAXIS. 


(1) Healthy ovum 
a spermatozoa 
(2) Normal fertilization 
(3) Normal implantation 
(a) Loca] health of mother 
(b) General health of mother 
(4) The birth process 
(5) Neo-natal hygiene and disease 
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I have sketched out in Table V the main facts concerned in neo-natal prophylaxis. 
Interesting points about which knowledge is still imperfect will at once occur to 
many, e.g. the possible effect of the age of the parents upon the healthiness of their 
reproductive cells, the influence of certain infectious diseases—especially mumps— 
the possible influence of radium and X-ray therapy—and perhaps of chemical contra- 
ceptives—upon the fertilized ovum and its implantation in the uterine mucosa. The 
healthiness or disease of this mucous membrane is mentioned under 3(a) while 3(d) 
refers to the mother’s general condition, and in particular to her hygiene, diet, and 
freedom from systemic diseases. 

The ante-natal and intra-natal prophylaxis of neo-natal injury and disease falls 
mainly within the scope of obstetrics, though I hope that as years go by pediatricians 
will have valuable observations to place before their obstetrical colleagues, and so 
help them in their difficult decisions. There must be the closest possible co-operation 
between pediatricians and obstetricians, as I>»emphasized in 1927, at the Sixth 
British Congress of Obstetrics and\Gynscology, and I gladly take this opportunity 
of expressing my gratitude to the Liverpool obstetricians for giving me the advantage 
of working so closely with them during the past fourteen years. 

It is not possible in the time at my disposal to deal at all fully with the many 
causes of neo-natal death, injury, and disease, and therefore I have decided to make 
certain brief remarks on the most important of the causes, hoping thereby to provoke 
a full discussion. 

Prematurity.—We use the 54 lb. standard now ; it would be an advantage if all 
institutions could agree on some such standard, for purposes of comparison. 

Incubators are not used by us; heat is supplied by hot bottles and electric 
blankets and a cage is used to protect the baby from the weight of the bedclothes. 
Breast milk, with added casec, 4 to 8 gr. to the ounce, is the most favoured diet, and 
whenever sucking is feeble we use gavage; we have not seen ill-effects follow this 
procedure, but the technique must be careful. Vitamins and iron are started from 
about the third week in most cases. 

Birth injury.—(a) Intracranial: We must not think only in terms of gross 
damage, such as hemorrhage, for in many of these cases the pathological lesion is 
concussion, cedema, or congestion. I used to be in favour of lumbar puncture but I 
seldom employ it now, relying rather on complete rest, darkness, and quietness, 
bromide and chloral, by mouth, and rectal hypertonic saline (Moncrieff). During the 
past two or three years we have had a number of cases of scalp injury due to Willett’s 
forceps; I think I am right in saying that only two babies died as a direct result of 
the scalp injury (both of meningitis). Another had severe sepsis which caused much 
anxiety, but the infant responded to a blood transfusion and recovered. 

Cephalhewmatomata are in my experience as common in shorthaired as in long- 
haired babies. One has to be on the watch for cranial bone injury under a 
cephalhamatoma. 

(b) Extracranial : Early treatment by suitable bandaging or splinting should 
be provided for most of these injuries, except slight greenstick fracture of the 
clavicle. 

Adrenal hemorrhage is probably commoner than is imagined, especially in breech 
birth. Autopsy reports have shown that calcium deposits may occur rapidly in such 
bleeding, though it must be very uncommon to find, as in one of my cases, adrenal 
calcium deposits large enough to be shown by X-rays. The child in that case is 
now 16 months old; she had a difficult breech delivery and shows spastic diplegia. 

Establishment of pulmonary respiration.—I need say nothing upon this important 
subject except to emphasize, as all recent teaching has stressed, the prime importance 
of being gentle, and of using only the simplest forms of artificial respiration, with 
inhalation of an oxygen: carbon-dioxide mixture, after the air-ways have been 
cleared. 
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Post-natal causes of illness.—These include: (1) Faulty hygiene (imperfect 
ventilation, uncleanliness, unsuitable clothes, overcrowding, &c.). (2) Failure of 
breast-feeding. (3) Infections and toxic conditions—e.g. pemphigus, which occurs 
from time to time, but in my experience is less severe than it was. There is generally 
an adult source of infection, e.g. nurse or laundrymaid having a septic finger. 

Pneumonia and pyelitis are fairly frequent infective conditions in the newborn. 
Umbilical cord infections and their complications are nowadays very uncommon. 
Meningitis may be a most difficult diagnosis to make before the cerebrospinal fluid 
is examined. Inanition, or dehydration fever, has a very characteristic appearance 
and responds well to treatment with fluids and alkalis. 

Reference should be made to some of the comparatively infrequent conditions :— 


(1) Hemorrhagic disease of the newborn— 


TABLE VI. 


Number of cases... = ore oi ia 56 
Number of deaths ies soe — a 5 
Average dose of blood given in last 22 cases = 60 c.c. 
(high, because several were very severe, requiring 
big intramuscular doses). 


Fifty-six examples of hemorrhagic disease have been treated (in all cases, except 
one, by blood injection) and five infants have died. I have come to the conclusion that 
this condition is less severe than it was some years ago, and I believe that a number 
of the milder cases would recover without any special treatment. But I am satisfied 
that the injection of blood saved the lives of a number of these children. Usually 
intramuscular injection is satisfactory, but the intravenous route may be necessary 
in more acute cases; we used it for five of our patients. 

(2) Anemia gravis and icierus gravis.—The value of injections of human blood- 
serum for icterus gravis is well established, and when a case has occurred the 
treatment should be given to each subsequent child immediately after birth. It may 
be difficult to obtain human serum at short notice, and my own practice is then to 
give a double dose of whole blood, but it would appear to be a disadvantage to the 
child, already jaundiced, to have still more hemoglobin injected into his muscles. 

Anemia gravis requires treatment with blood transfusions, liver, and iron therapy ; 
in my experience the cases usually do well. In spite of excellent pathological work 
done in recent years on this difficult subject, its cause remains obscure. 

Congenital malformations.—These frequently offer little hope of satisfactory 
treatment, but in suitable cases much may be done, and generally there should not 
be delay. [Illustrative lantern slides were shown. | 


Dr. Letitia Fairfield: Before proceeding to discuss the rather depressing subject 
of the epidemiological aspects of the neo-natal death-rate, I should like to offer to the 
meeting a few notes on the neo-natal deaths which occurred in the London County 
Council’s maternity wards during 1938. 


TasLe I.—ENGLAND AND WALES. 


Number Death-rate per 
of deaths 1,000 births 
Under I day ... eas ie 6,517 — 99.69 § 10-90 
lto7days ... nt was 7,007 “= 1} 11-98 
lto4 weeks ... _ vei 5,187 8-58 
4 weeks to3 months ... oe 5,271 8-82 
3 to 6 months ree ie 4,506 7-54 
6 to 9 months ie pom 3,479 5-82 
9 to 12 months ies on 3,050 5-10 


The live-births during this period totalled 14,915, the stillbirths 604, and the 
deaths in the first ten days were 296. This limit was chosen arbitrarily, in order to 
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make returns from the different hospitals comparable. No apology should be needed, 
however, for concentrating attention on the first week of life, as 22°62 deaths 
per 1,000 take place within this limit and only 8-58 in the next three weeks. 
(Table I)’. It is also the common experience that very few infants die in hospital 
after the first seven days. Once the corner is turned and respiration and feeding are 
established they tend to do well. 

Of the 296 infants dying in our hospitals within ten days, 71 were born at term, 
and 225 were premature. An attempt has been made to classify the cause of death 
from the clinical rather than from the pathological standpoint. Where several 
adverse factors were present the most important has been selected, e.g. breech 
deliveries were ignored in very small and premature infants who were unlikely to 
have survived in any case. 


TABLE II.—NEO-NATAL DEATHS. L.U.C. HOSPITALS, 1935. 
Born at > 
Principal cause of death term Premature Total 

Complications of labour (at/or near term) ee ove 24 9 33 
Ante-partum hemorrhage “ os ‘ 3 31 34 
Toxemia or ee 2 28 30 
Syphilis oa 2 8 5 
Other maternal illness or r abnormality fee 0 12 12 
Congenital deformity 17 11 28 
Asphyxia or atelectasis (after spontaneo ous is labour) 9 4 18 
Hemorrhagica neonat in 7 1 8 
Infections ; 4 8 7 
Prematurity (no othe Yr cause or ‘associated defect) — 123 123 
Cause unknown ve ‘ee ak 8 _ 8 

Total 71 225 296 


It will be noted that certain factors such as ante-partum hemorrhage and 
toxemia, with which I have grouped “ kidney disease,” figure prominently no doubt 
because of the increasing extent to which the Council’s wards are used for the 
admission of patients with high blood-pressure or albuminuria. Syphilis is now, 
of course, a rare cause of neo-natal death. Even in Glasgow in 1930,? J. N. 
Cruikshank found it present in less than 1% of his series of 800. It is possible that 
this is an improvement due to the spread of anti-venereal treatment, but it is also 
possible that the influence of syphilis in this respect was greatly exaggerated in the 
past. In two of the five cases among the L.C.C. hospital series in which the 
mother had a positive Wassermann reaction it is doubtful if this had anything to do 
with the child’s death. 

In regard to birth injuries, I hesitate to give a figure as post-mortem examin- 
ations were not carried out in all the cases and the estimate would have no value. 

What light do these and the many full and detailed analyses of neo-natal deaths 
available for our inspection throw on our lamentable failure to reduce the neo-natal 
death-rate? The rate itself has behaved rather oddly.* It reached its highest peak 
of 42 in 1906 (some years after the peak period for infantile mortality in the later 
months) and fell—or rather slowly descended—to 32 in 1923. In 1928 it was 31 
and that is the figure to-day, seven years later. Meanwhile the still-birth rate, to 
which neo-natal deaths are allied has also shown little improvement, but the rate 
for the later months of the first year continues to respond with gratifying alacrity to 
public health efforts. 

It is often pointed out that neo-natal mortality is an amalgam of two great groups 
of factors, i.e. the ante-partum and intra-natal factors, which are predominant in the 


1 “On the State of the Public Health,” 1984, 18]. 
2 Medical Research Council Report, ‘‘ The Causes of Neo-natal Death,” by Dr. J. N. Cruikshank. 
3 See Table III, ‘‘ On the State of Public Health,’’ 1984, 179. 
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first two weeks, and the ordinary environmental factors, e.g. infectious, gastro- 
intestinal, and respiratory, acting mainly in the second half of the month. 

Much as has been done on the preventive side of obstetrics, it so happens that 
some of the items contributing most largely to the neo-natal death-rate present 
peculiar difficulties in prophylaxis :— 

(1) Congenital deformities. The occurrence of these abnormalities is little 
dependent on the health, hygiene—or even the heredity—of the mother. 

(2) Modern obstetrics can do more to improve the mortality rate than to prevent 
the actual incidence of certain complications, such as ante-partum hemorrhage, 
very fatal to the child though much less so tothe mother. 

(3) In the treatment of many obstetrical emergencies, the interests of mother 
and child may be in conflict, and even where no direct attack is made on the life of 
the child its interests are inevitably held to be secondary. Some advances in ante- 
natal prophylaxis, such as the importance attached to early and prompt termination 
of pregnancy in toxemia, have not perhaps helped the child. Misapplied ante-natal 
care, leading to meddlesome interference will actually endanger the life of the child 
even more than that of the mother. It may be permissible to recall the warning 
the late Dr. Ballantyne used to give to his students, “ Remember that from the very 
beginning of a maternity case you have two patients to consider.” 


Taste III.*—Lonpon County Counci.’s Hospitats 1934. 
Stillbirths and neo-natal deaths in relation to type of labour. 
(The rates are calculated upon the number of confinements, not on the number of births.) 


Infant Percentage of Infants 
ef Peron ea Deaths among 
Dying Living Total Dying Living mothers 
Type of labour Born within after confine- Born within after ———~___ 
or aid dead 10 days 10 days ments dead 10 days 10days Number Per cent. 


Crsarean 9 13 114 136 3. 9-6 83-8 9 6-6 
Surgical induction 38 157 . 3-9 77-3 2 1-0 
Forceps following 

surgical induction 4 17 . . 77-3 — 
Forceps* 81 353 , “ 78-7 13 
Version 31 : 40 . . 54-1 1 
Other aidt 38 893 : . 89-5 3 
Unaided 283 11,245 . . 95-9 21 


Total 484 247 12,319 13,050 1- 94-4 49 
* With or without version, mg = | failed forceps. 
t Including medical induction, failed induction, unless followed by forceps, 
and failed version, craniotomy, &c. 


* London County Council Medical Supplement to the Report on the Hospital Services, 1984, 99. 


This table from the L.C.C. annual reports for 1934, illustrates the grave difficulty 
of balancing the claims of mother and child in the treatment of obstetrical 
emergencies. 

(4) Prematurity due to the apparently spontaneous onset of labour before term is 
one of the commonest single causes of neo-natal deaths and there is no need to labour 
the difficulty of preventing it in our present state of knowledge. We are up against 
one of the oldest puzzles in obstetrics and must patiently wait the results of research. 
I venture to suggest that more attention might be paid at Ante-natal Clinics to this 
question. Very little interest seems to be taken in the fact that a woman does not 
go to term, but that is really the crux of the problem we are discussing this 
afternoon. 

In looking for some ray of hope in the surrounding statistical gloom it is always 
helpful to turn to local variations in a rate which suggest that some remediable 
influence is at work, and that “ what man has done man can do.” It is interesting 
to note that although neo-natal deaths are so much influenced by congenital factors 
they vary considerably with district. 
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TaBLE IV.*—NEO-NATAL DEATH-RATE—BY DisTRICTS, 1934. 


All infants Legitimate Illegitimate 
Ail England suis oe 31-31 80-40 51-39 
Greater London _.. bi 24-70 23-60 48-94 
County boroughs ... ae 33-74 32-93 51-18 
Other urban districts =e 32-72 81-97 50-27 
Rural districts ki ia 31-74 30-62 55-74 
All urban districts ... sil 81-21 30-35 50-32 


* Registrar-General’s Statistical Review, 1934, 58. 


Reference to a more detailed table shows that the neo-natal death-rate ranges 
from 24 in London to 40 in Durham and Northumberland. The South of England 
has the next lowest rate to London, the Midlands occupying an intermediate position. 
Climate has something to do with the matter but certainly not much. Expert 
opinion differs immensely as to effect of the health and mental condition of the 
mother on the coming child. We cannot, I venture to suggest, altogether dismiss 
the notion that harsh industrial and social conditions, worry, and malnutrition, may 
hurry infants both into the world and out of it before their time. 

Another interesting cause of variation in the rate is the effect of illegitimacy, 
which rather surprisingly shows itself from the first day (Table V.) While the 


TABLE V.*—ENGLAND AND WALES, 1934. INFANT MORTALITY BY SEX AND LEGITIMACY. 
Deaths per 1,000 births 





4 Legitimate [legitimate 
All infants infants infants 
seieiaiaaillniedieniais aay en, 
M. F. M, F, M. F. 
All causes: 
Under 4 weeks a 85-20 27-20 34-29 26-30 65-52 47-05 
4 weeks to 3 months ‘ 10-07 7-50 9-66 7-20 19-01 14-31 
3 to 6 months... — 8-30 6-74 7-97 6-52 15-46 11-60 
6 to 9 months ... iim 6-48 5-18 6-36 5-07 7-95 7-47 
9 to 12 months - 5-37 4-82 5-30 4-81 6-97 4-98 


* “On the State of the Public Health,” 1984, 180. 


“International Health Year-book ” was published by the League of Nations Health 
Office (the last issue was in 1930) it was possible to note that this phenomenon was 
present all over Europe. The differential rate roughly corresponded with the care 
and assistance available to the unmarried mother. It was least in France (1927). 


Total rate Legitimate Illegitimate 

Under 1 day we 12-7 12-6 14-5 

Under 4 weeks .. oi 29-4 28-2 44-3 

Infantile mortality aa 82-5 78-5 137-65 

and greatest in Ireland (1929). 

Legitimate Illegitimate 

Underlday . ra 6-29 32-38 

Under 4 weeks . ess 23-09 96-60 

Infantile mortality oon 63-02 294-66 


The English conditions are shown in Tables IV and V. As was shown in the 
previous table the difference in London is 25°34 and for England and Wales, 21. 

It is surprising to find the difference so great even (in London) where the care for 
the unmarried mother is good. The neo-natal rate for the legitimate infants, has, 
however, fallen in London by two points and for the illegitimate by 14 in the past 
ten years. The Royal Free Hospital where excellent social services are provided, 
had in five years no maternal death and no neo-natal death among its unmarried 
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cases. This suggests not only a small but important field for prevention, but also 
a hope that equally beneficial conditions might some day be secured for the married 
woman. 

A final suggestion must close this very inadequate note on the neo-natal death- 
rate. There is some evidence that hospital is the best place for a child to be born in 
if it wants to survive its first month. This is difficult to prove, as a hospital 
neo-natal death-rate and the Registrar-General’s rate are not strictly comparable, but 
after making all corrections the survival rate seems higher. I am not pleading for 
the further hospitalization of the normal maternity case, of which we have had more 
than enough, but merely that premature labour should be a definite reason for 
hospital admission. At present it is apt to be something of a barrier, especially if 
the mother has become that unpopular object, a “ B.B.A.” case. 

Intensive attacks on the maternal death-rate following patient study of the most 
vulnerable points, have been pressed hard, and the rate shows signs at last of cracking. 
A similar strategy will probably bring success in the even more difficult field of neo- 
natal deaths before very long. 


Dr. Gilbert I. Strachan: The study of the conditions associated with neo-natal 
death—death of the child occurring in the first month of independent existence— 
reveals much of interest to the obstetrician. In the first place the condition is found 
to occur less frequently than stillbirth ; thus an investigation of our figures in Cardiff 
Royal Infirmary for the last five years shows that neo-natal death is only one-third 
as common as stillbirth; it occurs in 4°5% of the total births. This figure may 
appear high, but it represents hospital practice, where the worst cases are encountered. 
In private practice the neo-natal death-rate is just under 1%. 

In order to discuss the preventability of neo-natal death, it is necessary to consider 
the main causes as seen by the obstetrician, and these are, in many ways, difficult 
to classify. Clinically the single most commonly associated condition is prematurity, 
and the cases might be classified under the causation of the premature labour, such 
as placenta previa, under the nature of the delivery, or according to the abnormality 
present. 

Again, it might be more useful to discuss these cases from the point of view of 
the pathological conditions present, and the best course would appear to be a 
combination of these. In analysing a series of fifty cases of neo-natal death occurring 
in Cardiff Royal Infirmary, the following main associated clinical conditions were 
found to be present :— 

Complications of labour as is sa ee 18 cases 

Prematurity ins ee gee ie oan -. ws 

Congenital fatal conditions ... i = ee a 

Ante-partum hemorrhage . me see — aa 

Toxemia of pregnancy ep on os ere i 
Syphilis is ohn on ea a a 
Cause unknown ‘és me oie a es ws 


50 cases 


It will thus be seen that prematurity alone was responsible for 20% of these 
neo-natal deaths, but prematurity was an associated feature in 15 other cases—e.g. 
all the ante-partum hemorrhage and syphilitic cases—while three out of the four 
toxsemic cases were premature, so that we find prematurity alone, or associated with 
some other clinical condition, a feature of 50% of all our cases. 

Prematurity, then, is the first pathological lesion to be considered. Three of 
the cases were of twenty-eight weeks’ duration, and three of thirty-eight weeks, with 
the others of an intermediate stage. In the 10 cases quoted, the Wassermann 
reaction was negative and no sign of any organic disease was found, while the usual 
appearances of prematurity were present. The cause of the premature labour was 


1 Dame Louise McIlroy. ‘‘ The prevention of maternal and infant mortality.’’ Jowrnal of State 
Medicine, 40, 9. 
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unknown in four cases, and in the others was associated with fright, twin pregnancy, 
and hydramnios, while one case was induced at thirty-six weeks, for pelvic 
contraction. 

In the associated cases, intracranial trauma, pulmonary lesions, or the changes 
of syphilis, were present, and accounted for the inability to survive, and it can 
be deduced from these findings, not only that prematurity of itself is a strongly 
predisposing condition to neo-natal death, but that the premature child is more 
prone to develop pulmonary lesions, and less able to survive the effects of intra- 
cranial injury than is the full-term infant, and this confirms the usual clinical 
experience. 

Birth injuries usually associated with complications of labour were present 
in 12 cases (24%). The complications consisted of contracted pelvis, breech 
presentation, face presentation, and ante-partum hemorrhage, with the necessary 
manipulations, but it should be noted that in two of the cases the infants were 
born normally, without interference. 

Only four infants in this series were premature, while one was two weeks 
post-mature, and the conditions of the infants at birth varied. In some cases they 
were blue from the time of birth, with poor respiration, and these usually died 
within a few hours; in other cases, with the exception of some undue head 
moulding, the appearances were normal, but respiration was not well developed and 
the cry was weak; in such cases a general deterioration of the infant’s condition 
occurred, with death in a few days—possibly preceded by convulsions. In a third 
class of case the appearances were normal, and death occurred suddenly, usually 
towards the end of the first week; in one case in this category, death was preceded 
by some frothy epistaxis. The lesion present at post-mortem examination was in 
11 cases tentorial laceration associated with hemorrhage, and in one cage, in which 
the infant was born normally at full term, right parietal subdural hemorrhage was 
present. An associated lesion in a case of forceps extraction was bilateral suprarenal 
hemorrhage. 

It will bé noted that prematurity is not markedly associated with birth injuries 
although, as has been shown, when these do occur the outlook is not good, but it 
was found that four cases (one-third of the series), were breech deliveries. Now 
this represents some 30% as opposed to the normal 3% incidence of breech deliveries, 
so that, s@far as can be judged from this relatively small series, the liability to birth 
injury, 7 especially to intracranial hwmorrhage, is increased ten times in breech 
delivery. The practical importance of this conclusion is obvious. This is in 
accordance with Browne’s findings in a larger series of cases, where he found this 
tendency increased eight times. The mechanism of production of these subtentorial 
hemorrhages has been carefully investigated by Eardley Holland, who showed that 
on account of antero-posterior cranial pressure during birth in difficult labours, the 
cranial vault is elevated so that the pull of the attachments of the falx to the 
tentorium causes laceration of the latter, with bleeding usually from the straight 
sinus. 

The method of production of suprarenal hwmorrhage is not quite clear. In 
certain difficult breech deliveries it is probably caused by direct trauma by the 
hands of the attendant, and may then be associated with hepatic laceration, but in 
such a case as is described it is probably due to the general venous engorgement 
associated with asphyxia. 

Pulmonary, lesions were present in 14 cases (28%). In two cases, both premature, 
atelectasis was found; one was a case of eclampsia and the other was delivered by 
Cwesarean section. Both infants were cyanosed and lived only about six hours ; 
examination showed the lungs to be of a firm leathery consistence, with only faint 
crepitation. It is to be noted that it is an extensive condition of pulmonary fibrosis 
which is the usual immediate cause of death in anencephaly. 

Juty—Jomt Dis. No. 5—2 # 
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Pulmonary consolidation was present in 12 cases. These were :— 


Complications of labour se os .-. 8 cases 
Ante-partum hemorrhage a xen ... 8 cases 
Albuminuria tee ae oe -» 1 case 


12 cases 


Regarding those cases labelled ‘‘ complications of labour,” it is to be noted that in 
six of these and in two others the course of labour was normal and death was 
unexpected ; seven cases were premature, and one was post-mature. 

It cannot, therefore, be claimed that the method of delivery has any great effect 
in the production of this lesion, as eight of the twelve infants were born normally, 
but it can be claimed that prematurity is a predisposing factor, as seven out of the 
twelve cases were premature, and if we include the two cases of atelectasis, we find 
the proportion to be nine out of fourteen. The appearances and symptoms varied. 
If death occurred within a few hours, the infant was cyanosed and pale, with poor 
respiration. In others the appearance was normal at first, but later respiration 
became laboured and rapid, and death ensued. In others, again, the main warning 
was the sudden appearance of pallor, with epistaxis or hamoptysis, while in one 
case the child was found dead without any previous symptoms. 

The main lesion on examination was congestion of the lungs, which varied from 
a purple mottling to an almost black coloration. It was bilateral in eight cases. 
Blood-stained pleural effusion was present in one case, while in several others 
subpleural petechial hemorrhages were uoted. The consistency was altered, and 
the organs felt firm and leathery, while floatation in water was imperfect. On 
section either a condition of congestion was found or actual oozing of blood, in 
some cases mixed with air. 

Microscopically, imperfect alveolar expansion was universal, along with great 
engorgement, so that extrusion of blood into the stroma or into the alveoli was 
frequently found. These appearances were irregularly distributed. Thus in the 
most advanced cases the infant had literally been drowned in its own blood. 

The mechanism of production of this condition is in dispute. Some observers, 
such as F. J. Browne, regard it as inflammatory but our own observations are in 
favour of a mechanical cause. 

As the result mainly, of prematurity, the vascular tone is rendered imperfect 
and the effect of this would be marked in a loose tissue like the lung. Under these 
conditions, and in the presence of the venous congestion of asphyxia, it is easy to 
visualize rupture of the arterioles and capillaries, at first into the interalveolar 
tissue, and later into the alveoli. This would explain the epistaxis and hamoptysis 
and is supported by the vascular congestion in the other organs and the dilated 
right heart present in every case. 

Neo-natal death probably occurs in the less extreme degrees of this condition. 
In the more advanced cases, where the entire pulmonary tissue is drenched in 
blood, stillbirth is more common. When the foetus is born alive the pulmonary 
embarrassment causes right cardiac dilatation, as noted, so that life cannot continue. 

In certain other cases, apart from hemorrhage, the changes of broncho- 
pneumonia are present, and the foetus usually becomes increasingly and rapidly 
cyanosed, so that in an apparently healthy child, usually in the second week, death 
may ensue within a few hours. This condition should always be looked for in cases 
of sudden death soon after birth, when overlying might be suspected. 

Syphilis was held responsible for three of the deaths; all the infants were 
premature—from thirty to thirty-five weeks—and they lived from four to fifty-six 
hours. The appearance at birth, in one case, was quite normal; another showed 
exfoliation of the feet, while the third was marasmic. Two of the mothers were 
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multiparous and in one of these there had been a 30-weeks’ stillborn foetus, while 
the other had had two premature stillbirths, and a previous full-time birth. 
The Wassermann reaction was positive in two cases and negative in the third, but 
the foetal Wassermann reaction was not tested. Liver enlargement was present in 
all three cases, splenic enlargement in only one. The lungs were of firm consistency 
and osteochondritis was present in two cases but no other naked-eye visceral 
changes were present. Microscopically, fine hepatic cirrhosis was present in each 
case ; imperfect pulmonary expansion was also seen and, in the spleen, thickening 
of the vessel walls. Spirochstes were found in the lungs and liver in two cases, 
including the one with the negative maternal Wassermann reaction. In these 
syphilitic cases the loss of the placenta often makes the chain of evidence 
incomplete. 

The fetal conditions merely require mention. They included imperforate rectum, 
and anus (three cases), spina bifida, exomphalos, anencephaly, and umbilical sepsis, 
and, except for the last case, in which the condition developed in spite of the usual 
care, it is obvious that nothing could be done to prevent these conditions. Apart 
from this series, such infantile conditions as meningitis, pericarditis, foetal ascites, 
and congenital cardiac lesions, have been found, each of which represents a sufficient 
cause of death. 

Only a few of the main conditions associated with neo-natal death have been 
considered, but it will be seen that the causes are very numerous. Thus the inability 
of the foetus to survive may be due to some structural defect, such as imperforate 
rectum, or spina bifida, whose main effect may only be operative after birth, or the 
origin may be in a maternal condition—such as syphilis—which is transmitted to 
the offspring ; while the traumatic lesions, associated with difficult labour, are 
obviously of great obstetrical importance. 

As regards prevention of death or disease, and the launching of the infant into. 
a healthy, independent life, much may be done by ante-natal supervision of the 
pregnant woman, so that gross pelvic contraction or malpresentation may be 
discovered and appropriately treated. This matter, however, is not so simple as 
might at first sight appear, and when it is remembered that the obstetrician must 
make the mother’s welfare his first charge, the greatest judgment is often called for 
in deciding what is the obstetrical treatment to the greatest advantage of both 
parties. But in maternal syphilis there is no question but that the institution of 
antisyphilitic measures, as early in pregnancy as possible, is to the maximum 
advantage of both mother and child. The most frequent condition of prematurity 
can, however, only be controlled to a slight degree; ante-partum hemorrhage and 
toxemia of pregnancy are, in the present state of our knowledge, unpreventable, 
although the latter condition can be treated, and the same applies in the case of 
spontaneous premature birth—apart from syphilis—and in such conditions as twin 
pregnancy, and hydramnios. 


Dr. Ethel Cassie: The rapid and progressive fall in the infant mortality rate 
during the last thirty years has thrown into almost startling relief the failure to 
reduce neo-natal deaths. 

The infants dying in the first month of life now give us 52% of the total infant 
mortality rate. In fact, the deaths in the later months have diminished so much 
that further reduction in the infant mortality rate will be difficult unless the deaths 
of the newborn infants can be reduced. 

These deaths numbered 18,711 in 1934 in England and Wales, a figure of 
considerable importance when taken with the falling birth-rate. The importance 
of this mortality rate is further emphasized when it is correlated with stillbirths. 
Stillbirths have been registered since 1927, and with the availability of more exact 
statistics, we are now able to see that the loss of life from this cause is heavier than 
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from neo-natai deaths ; the two together give a formidable total. The number of 
stillbirths was 25,209 in 1934, amounting to 40 per thousand live births. The 
neo-natal deaths in that year were 31 per thousand live births. The two together 
totalled 43,920. 

The administrator considering the causes at work thinks first of possible 
environmental factors, but a close study of the ratio of these deaths in the slums 
and suburbs shows clearly that proportionately they are unaffected by home 
conditions. The poorest district shows no preponderance of stillbirths and neo-natal 
deaths, and, in fact, often shows a slight advantage. 


BIRMINGHAM, 1934. 
Births Stillbirths Neo-natal deaths 
Central wards ne 8,828 


Middle ring ... “s 4,766 
Outer ring... sa 6,781 


141 127 

(3-6% of live and stillbirths) (3-%% of live births) 
175 142 

(3-5% of live and stillbirths) (3% of live births) 
258 

(3-7% of live and stillbirths) (3-5 of live births) 


Allowing for some lack of exactitude in certification, there is no doubt that 
prematurity is of outstanding importance in neo-natal mortality ; 60% of the deaths 
were ascribed to this cause. Further, it is of interest to find in the records of the 
Birmingham Premature-Baby Ward, that out of 112 premature infants admitted who 
failed to survive, no less than 68 (60%) died from prematurity alone, so that this 
percentage appears to be fairly accurate. Injury, atelectasis, and congenital 
malformations take second place, among the causes of death, with infective conditions 
following. 

Among the stillbirths we again have roughly 40 to 50% classed as premature 
births. A careful investigation of stillbirths occurring in Birmingham in 1935 shows 
that though 213 in 548 (839%) were premature, in all but 22 a primary cause of 
death was found, accounting for failure to survive birth. 

The following tables indicate the results of the inquiry :— 

Ante-natal causes ne a = fees ate oe wi 250 

Intra-natal causes 

Fotal abnormalities (including ‘hydrocephaly, anencephaly, hydramnics, 
meningocele, spina bifida, monstrosities) 91 


Prematurity (with no other aon cause of death) bos io ens 22 
No information ... ee one ove 11 


548 
Further analysis of the first two groups gives the following figures :— 


ANTE-NATAL CAUSES = 259 


Toxemia and nephritis ... ee 

Ante-partum hemorrhage (placenta previa and accidental hemorrhage) 
Ill-health of mother (cardiac disease, shock, accidents, &c. +) 

Various causes .. 

Insufficient information (but the fotus macerated) 


INTRA-NATAL CAUSES = 174 


Difficult labour Gudieting arene oven, senabinomnen, and pangs 
labours) 

Breech delivery .. 

Prolapsed cord ... 

Various causes ... 

Insufficient information (but the foetus macerated) 


It was found that foetal abnormalities account for 91 or 16% and that ante-natal 
and intra-natal conditions of sufficient importance to account for the stillbirths were 
present in 301 of the 548 cases (54%). 
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The inevitable conclusion must be drawn that ante-natal and obstetric factors are 
mainly responsible for this enormous loss of life, and in so far as it can be reduced it 
can only be reduced by improved midwifery and improved neo-natal care. 

In the ante-natal period something much more than examinations in order to 
diagnose disproportion or imminent eclampsia, appears to be essential. The earlier 
detection and intensive care of mild toxwemia—far more prevalent than was once 
suspected—may do much. Toxsemia is undoubtedly an important factor in premature 
birth, though not the only factor. The care of the expectant mother suffering from 
heart disease, chronic kidney conditions, &c., is also of undoubted importance. 
Syphilis plays a comparatively minor part but must not be forgotten. We are still 
ignorant of the relation of all nutritional factors; for instance the nutritional 
ansmias may play an unsuspected part in all classes. 

Better obstetrics must help to reduce a certain proportion of stillbirths and neo- 
natal deaths, while the proper instruction of doctors and midwives in modern 
methods of neo-natal care, resuscitation of the asphyxiated infant, and the avoidance 
of early infection, would be of great value. Immediate steps should be taken to 
instruct all midwives in these matters. It is often forgotten that many of these 
women have been practising for more than twenty years and that they are out of 
touch with modern methods. 

In this connexion a recent paper by Dr. Smellie in The Lancet is of particular 
interest. Dr. Smellie reported the results of post-mortem examinations, ordered by 
the Birmingham Coroner, on 99 stillbirths; he showed the cause of death to be 
most frequently an asphyxia neonatorum (37 cases), and he emphasized the possibility 
of saving these children by modern methods of treatment. 

It is necessary to remember that ordinary methods for child welfare can do little 
to improve the position, for the health-visitor reaches the home too late to be of 
assistance. Special provision of beds for premature infants is helpful, as experience 
has shown in connexion with the Premature-Baby Ward in the Birmingham City 
Maternity Home where children born on district are admitted. A proportion of the 
infants can undoubtedly be saved by intensive care. 

The position of the ante-natal clinic at child-welfare centres is also of some 
interest. In Birmingham during 1935, the mothers had visited these ante-natal 
clinics in 60% of the total births. Among the cases of neo-natal deaths and still- 
births, only 33% had done so. These figures are definitely encouraging in relation 
to ante-natal work. 

Time does not permit a more detailed development of these considerations, and 
lack of time, too, may have led to a certain suggestion of dogmatism, for which I 
apologize. The subject is one of great interest and importance, and further 
investigation should be of value. 


Dr. E. A. Barton: Conditions governing the first inspiration of life.—Some 
years ago there came up for discussion at the Section of Obstetrics of this Society 
the question as to the best method of artificial respiration in cases of asphyxia in the 
newborn infant. I took a great interest in the matter and was fortunate in 
obtaining from time to time from the Out-patient Obstetric Department of 
University College Hospital a fair number of stillborn infants who had made no 
attempt to breathe. I had therefore the best material by which to investigate the 
condition of the larynx and trachea before the first breath ; for I had in mind the 
fact that were the trachea a patent tube and filled with mucus there would be a 
definite risk of the infant being drowned in its first breath. Whereas we all know that 
oftentimes the first cry of a newborn infant is clear and loud, with no mucous 
rattling. At birth, therefore, the trachea must be a closed tube with the surfaces in 
contact. 

After dissecting out the larynx and trachea I found, as I expected, that the 
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glottis was closed and the trachea a flattened tube like a deflated tyre (fig. 1). When 
I say that the glottis was in all cases closed, I had one or two in which it was open. 
These exceptions were in all probability due to disarrangement of tissues during 
dissection, for the very smallest roughness would certainly separate the cords. As 
to the trachea, figure 2 shows the very interesting condition. It will be seen that 
the cartilages are incurved and bent in on themselves ; the trachea is closed and its 
internal surfaces are in contact. The posterior muscular wall is seen lying between 

















Fie 1. 





the incurved cartilages and close up to the internal mucosa, in such a position that 
on contraction it would separate the mucous surfaces, and thus create a lumen in 
the trachea. On. examining the trachea posteriorly we see a deep longitudinal 
sulcus running the whole way down and caused by the infolding of the cartilages 
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behind. The lungs, of course, are solid, and the condition of the chest-wall is 
one of complete and absolute expiration; after the first breath the chest can 
never occupy again so small a space. 

Thus the first inspiration requires a very complicated sequence of events which 
follow one another in rapid succession. The first of these events is the abduction of the 
cords, followed by the contraction of the posterior muscular wall of the trachea which 
at once converts a potential into an actual tube with, at first, a very flattened lumen 
from before back. Almost simultaneously the diaphragm contracts and air is drawn 
into the hitherto solid lungs. Until the glottis is open, and until there is a lumen 
in the trachea, the diaphragm cannot contract, for the diaphragm is powerless to 
move so long as it is in contact with the solid lungs. In parenthesis I would say 
that the lumen of the trachea remains a very flattened chink for some weeks after 
birth. 

Therefore in asphyxia of the newborn, before the infant has made any effort to 
breathe, Sylvester’s method, or indeed any other, is a useless waste of time unless 
and until the glottis is open and the trachea has become a patent tube. For in the 
absence of such conditions there is no more atmospheric pressure on the glottis 
than elsewhere, and all that happens is a change in the shape of the trunk as a 
result of the abdominal contents being drawn up to fill the expanded chest. It 
follows, then, that if the infant has made no effort to breathe, the glottis must be 
artificially opened and the surfaces of the trachea artificially separated before any 
attempt is made to establish artificial respiration. I have intubated many such 
cases of this type of asphyxia with success, though now and again not without some 
temporary injury to a cord, causing distress to the mother by reason of the queer 
squeak of her infant in place of the normal cry. To avoid this difficulty, I have not 
infrequently placed my mouth to that of the infant, held its nose, and then gently 
blown the breath of life into it, after which all oftentimes went well. 

Lastly, there is a condition which is very difficult to explain, and one which I 
submit with some considerable diffidence, for I have never been able absolutely either 
to confirm or to disprove my theory. Nevertheless, after making a considerable 
number of post-mortem examinations on these infants I have more than a strong 
suspicion that before the first inspiration there is some repressed outward spring in 
the chest-wall itself, which when released tends greatly to assist the first effort at 
inspiration. My reasons for this rather bold assumption are as follows: One must 
remember that before the first breath the lungs are airless and solid, and are in 
contact with the chest wall. And yet, after opening the chest and removal of the 
sternum in a fairly fresh subject, I have found a considerable gap between the chest- 
wall and the underlying viscera. Something, therefore, is released which allows the 
internal capacity of the chest to enlarge. There are only two possibilities. The 
first is the lowering of the diaphragm, which would of itself increase the internal 
chest capacity. But were the diaphragm to descend, with the abdominal cavity 
already open, there would surely be some visible displacement of abdominal contents : 
I have never seen such displacement. The second possibility lies in the release of 
some outward tension in the chest-wall itself which causes the ribs to spring 
outward. Were this so it would largely assist the first inspiration. I see no escape 
from one or other of these alternatives. And if we consider the matter we realize 
that were there no tendency to enlargement of the internal chest area at the tirst 
breath, the infant would be only without effort at extreme expiration. This point 
requires further investigation. 


Professor F. J. Browne, referring to the frequency with which neo-natal death 
from pneumonia was due to an intra-natal infection, said it was probable that in 
every case in which the baby died from pneumonia within three days after birth, 
the infection had begun during labour. In these cases the membranes had usually 

















1204 Proceedings of the Royal Society of Medicine 86 


been ruptured for a considerable time before delivery and the speaker believed that 
organisms were inhaled with liquor amnii. [Microscopic and lantern slides were 
shown illustrating liquor amnii in the lung alveoli and catarrhal pneumonia in dead- 
born babies or in those that had lived only a few minutes.] He also referred to the 
danger of pneumonia being set up in the newborn child by inhalation, after birth, 
of foreign material, including meconium, which was present in the upper air 
passages. He believed this form of pneumonia to be mechanical in origin as the 
child might die within an hour or two, and he emphasized the importance of 
aspirating the air passages immediately after birth and if possible before the first 
inspiration. For this purpose the mucus extractor should be used, rather than 
gauze wrapped round the forefinger, which could not reach far enough down. 


Dr. Mary Kidd said Dr. Ethel Cassie’s figures showed that the neo-natal death- 
rate amongst infants whose mothers had attended the ante-natal clinics in Birming- 
ham was decidedly lower than that amongst infants in that city whose mothers had 
not done so. Her own experience in the ante-natal clinics of a London borough had 
been somewhat similar, for the neo-natal death-rate amongst infants whose mothers 
had attended these clinics during pregnancy was 20/1,000 last year, as against the 
rate of 31/1,000 for England and Wales in 1934. She attributed this partly to the 
fact that mild cases of toxemia were detected early in pregnancy and carefully 
watched and dieted, and partly to the provision of free milk for needy mothers 
in that borough being particularly ample. It was not always realized perhaps, how 
defective was the diet of such women—bread, margarine, jam, potatoes, and a little 
fruit, being the staple articles—-and not too much of that, always! Milk, the perfect 
food, was consequently a most valuable addition to the diet of a poor expectant 
mother, and this fact was stressed in a recent discussion on “ Diet in Pregnancy,” 
by the Section of Obstetrics, in May 1935.1. Dame Louise Mellroy had lamented 
then that it was only possible to obtain free milk for needy expectant mothers 
during the last three months of pregnancy. Fortunately, however, in the Report 
of the Minister of Health for 1934, just published, mention was made of the fact 
(p. 56) that it was now open to local authorities to provide a pint of free milk daily 
for mothers at any period during pregnancy. This must be a source of great satis- 
faction to all public health workers who realized the heavy strain that pregnancy 
involved when a woman was too poor to obtain the necessary nourishment. In the 
borough where she (the speaker) worked, this innovation had just been adopted by 
the local authority, and she hoped that this year the neo-natal death-rate amongst 
the infants of the mothers attending her ante-natal clinics would be found even 
lower than last year, as many of these women would have received free milk during 
pregnancy for a longer period than before. 


Dr. K. H. Tallerman: I feel that one of the most important factors in the 
prevention of neo-natal death and disease is a close co-operation between the 
obstetrician and the padiatrician. This has existed for a long while in the United 
States and on the Continent, and is now becoming more and more general in this 
country. At the London Hospital such co-operation has existed for some years, and 
there the pediatrists have charge of the obstetric nurseries ; this arrangement works 
very well. It is particularly in regard to the premature baby that early co-operation 
is SO necessary, since, as has been emphasized so frequently throughout this discussion, 
and as the figures quoted by Dr. Cassie show, prematurity is responsible for an 
extremely high proportion of neo-natal deaths. In such cases it is best if possible 
for the psediatrician actually to be on hand at the time the baby is born, so as to 
commence his work at once. This point was stressed by Dr. Stanley Graham in 
a paper he read before the British Pediatric Association last year. 

1 Proceedings, 1935, 28, 1385 (Sect. Obst, and Gyn. 85). 
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Many problems associated with the premature infant seem to be less adequately 
appreciated than should be the case, particularly the importance of tube feeding. 
When this method of feeding is used, the infant is saved the expenditure of much 
energy, and exhaustion is minimized. I personally would always advocate the 
feeding of a small premature baby by tube, until it has reached a weight of at least 
32 lb. 


Dr. E. Virginia Saunders-Jacobs said she thought that it was important 
to look beyond the immediate cause of death, as shown by death certificates and 
post-mortem findings, for some underlying reason why any particular child lacked 
the stamina to survive. 

She had recently made an exhaustive inquiry into the neo-natal deaths in the 
Borough of Woolwich during one year, especially with regard to the home conditions 
and health of the expectant mothers. 

Dividing the underlying causes of death into four groups, she had obtained the 
following figures: The first group, consisting of accidents to the infant and deaths 
following birth injuries, numbered 19% of the cases. The second group, comprising 
congenital abnormalities such as hydrocephalus, mongolism, and congenital heart 
disease, and including multiple pregnancies, numbered 28-6%. The low vitality to 
be expected among such infants would account for their lack of resistance and 
death. The third group contained the premature infants, and those congenitally 
debilitated or marasmic, and numbered 47°6%. It was interesting to find that in 
nearly two-thirds of these cases the mother had suffered from some definite acute or 
chronic illness (such as pneumonia, diabetes, or heart disease) or had had an accident 
(such as a fall) during the pregnancy, or that there had been some obstetric 
abnormality (such as placenta-previa). The remaining third included the cases 
which bad moved and could not be traced, and in which therefore there might have 
been a similar history. The last group, namely infections in apparently normal 
infants, consisted of only 4°8% of cases of bronchopneumonia. 

Thus the majority of these neo-natal deaths were primarily due to ante-natal 
causes. These were however, not necessarily preventable in our present state of 
knowledge, particularly in the case of congenital abnormalities. A reduction in 
neo-natal mortality could be hoped for by greater care of the expectant mother, and 
by further investigation of the factors affecting and modifying the development of 
the foetus. 


The Prevention and Treatment of Atelectasis in the Newborn 
Child: with Particular Reference to the Use of a New 
Inclined Receiving Table 


By J. B. Buarkiey, F.R.C.S., and G. F. Gipperp, F.R.C.S. 


IN a paper published a year ago, we drew attention to the work of Coryllos on 
the mechanism of expansion of the lung in the newborn infant. Coryllos points 
out that the walls of the collapsed alveoli are closely apposed and separated only by 
a film of moisture, so that there is adhesion between the surfaces ; consequently the 
force necessary. for initial expansion is greater than that required to maintain expan- 
sion during subsequent respiration, and we have found that this force must produce 
a pressure equivalent to 15 cm. of water. Coryllos also points out that the force 
necessary for complete expansion of the lung in the normal infant is attained by 
forced expiration against a closed glottis as in crying, rather than by ordinary 
inspiration ; in this way air is driven from expanded lung into unexpanded lung. 
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When the respiratory efforts are feeble a little viscid mucus in a bronchus will 
make impossible the already difficult task of aerating the corresponding area of 
unexpanded lung. Murphy in experiments on curarized cats has shown that it is 
not possible for them to inhale mucus and fluid into the lungs if they are placed 
head downwards on an inclined plane of 15° to the horizontal, that is in a moderately 
inverted position. Although this principle is applied in midwifery, and the practice 
of inverting the infant immediately after birth is very widely adopted, we do not 
think it is usually kept in this position sufficiently long, or that the importance of 
never allowing it to be in any other position during inspiration is sufficiently 
realized. f It is important to attain the inverted position as soon as possible 
after delivery of the head, since the first inspirations are those which are liable to 
result in the inhalation of mucus and liquor amnii, making subsequent expansion 
difficult. For this reason there should be no unnecessary delay in the birth of the 
shoulders, particularly in the asphyxiated infant that is likely to make prompt 
inspiratory efforts. After completion of the delivery the infant should at once be 
held up by the feet, and if there is much mucus in the pharynx the cord should be 
immediately divided and the infant transferred to a suitably inclined receiver, where 
it should lie both during clearance of its airway with a mucus catheter and for some 
time after, for it is amazing how much mucus and liquor will sometimes run out of 
the mouth for several hours. 

Although no special apparatus is really necessary, for hospital work we have 
had an inclined receiving table made for us by Mr. Tilly of Guy’s Hospital 
Works Department (fig. 1). Such a table impresses nurses and students with the 
idea of the routine adoption of this attitude for the newborn infant. The receiver 
is simply a table of 12 in. width and 24 in. length, set at an angle of 15° with the 
horizontal. The lowest part consists of a hinged headpiece which can be dropped 
still lower (fig. 2) as is sometimes convenient when it is necessary to intubate the 
trachea, the table is suitably padded and the infant wrapped in a warm blanket is 
kept upon it by the use of a broad rubber band around the foot of the table and the 
infant’s legs. 

It is possible that by the use of this simple procedure in the immediate management 
of the newborn, atelectasis in other than very premature babies can be avoided. 

Since it is so important to avoid the aspiration into the trachea and lungs of 
mucus in the upper air passages, it does not seem to us that the use of a warm bath 
for resuscitation can be defended, for it is manifestly impossible to immerse the 
infant without keeping its head well above the level of its trunk, and therefore 
courting disaster from this risk. It is, we think, better to wrap it in a warm 
blanket and keep it upon an inclined receiver. 

Atelectasis of sufficient degree to endanger life is not very common, but we think 
that when it occurs there is room for more vigorous treatment than is usually 
employed. Although a mixture of oxygen and 7% carbon dioxide given through a 
nasal catheter may be sufficient to cause respiratory movements of such depth as to 
expand the collapsed lung, only too often it fails. In these cases we have latterly 
used a method of tracheal intubation and inflation of the lungs by positive pressure ; 
we have described elsewhere the method and the simple apparatus used (Lancet, 
1935 (i), 786). The difficulties in the introduction of a catheter into the trachea 
and the danger of bursting the lungs have been sufficient deterrent to prevent the 
principle of inflation of the lungs by positive pressure being adopted at all widely. 
Both objections are greatly over-rated, and in fact we feel that there is greater 
danger of rupture of the lungs when expansion is produced by negative pressure 
applied to the chest-wall than when it is produced hy positive pressure from within 
the lung. 

The whole object of the method is to obtain that intrapulmonary pressure required 
for the initial unfolding of atelectatic lung. Experimentally, using lung preparations 
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from fresh stillborn babies, we found that this ‘started at a pressure of 15 cm. of 
water, but that to obtain anything like complete expansion a pressure of 20 cm. was 
necessary. Using intratracheal catheters of varying size, according to that of the 
child, we found that this pressure was obtained by delivering the mixture of oxygen 
and carbon dioxide at a pressure of 35 cm. in the catheter. The fall of pressure is, of 
course, due to the escape of gas past the catheter in the larynx. This forced 
ventilation of the lungs should be maintained for two or three minutes, and the 
pressure of gas should then be reduced for a few moments, before being raised again ; 
there is no need, however, to simulate the rhythm of respiration. It is a mistake 
to leave the catheter in the larynx with the idea of replacing a nasal catheter, for 
gross cedema of the vocal cords will develop, so that it cannot be removed without 
producing complete asphyxia. 

We do not recommend that this method should be used indiscriminately. It 
is particularly suitable for well-developed infants in whom the cause of the 
atelectasis is probably mucus, it is not so suitable for those babies, usually born 
by Cesarian section, whose bronchi are filled with liquor amnii, but even in such 
cases we have had successful results. In these cases there is often a froth in the 
bronchial tree which prevents proper aeration of the lung itself. It is ometimess 
possible, before starting insufflation, to aspirate mucus or liquor from the trachea, but 
we would emphasize that the important thing in ridding the pulmonary system of 
these lies in the adoption of the posture of partial inversion that we have been 
advocating. 
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Section for the Study of Disease in Children 
President— Sir LANCELOT BARRINGTON-WARD, K.C.V.O., F.R.C.S. 


[April 24, 1936] 


Anzmia with Pigmentation of the Skin: Collapsed Left Lower 
Lobe.—G. H. Newns, M.D. (for DoNALD PATERSON, M.D.). 


E. W., male, aged 7, was admitted to hospital in August 1932 with a history of 
repeated attacks of abdominal pain for a period of two years, and intermittent 
passage of pale loose stools. For six months there had been increasing pigmentation 
of the skin of the face, trunk, and limbs. There had been considerable loss of 
weight. 

Condition on admission.—Markedly asthenic ; severe anemia, red count less than 
9,000,000 per c.mm., hemoglobin 30-40%. Colour index a little below 1. Slight 
leucopenia. Spleen enlarged two fingerbreadths below costal margin. There was 
a considerable degree of deposition of dark brown pigment in the skin of the face 
and limbs and to a lesser degree in that of the trunk. Systolic blood-pressure 
90-105 mm. Free hydrochloric acid in gastric juice. Wassermann reaction 
negative. Stools normal. 

In October 1932 the stools became loose and pale in colour, and remained so for 
a year. Chemical examination of the stool (October 1932) showed a total fat content 
of 66% (94% split and 6% unsplit). A diagnosis of coeliac disease with a complicating 
anemia was made. The pigmentation was unexplained. [Iron and liver were given 
for many months, but there was a poor response. 

Since discharge the child had been fairly well, until he was readmitted to 
hospital in March 1936, on account of cough and fever. 

On examination.—Dullness over left lower lobe, distant tubular breathing and 
intense whispering pectoriloguy. Abdomen tumid and rather doughy to palpation. 
Liver just palpable and tip of spleen feit. No ascites. Pigmentation of skin of 
hands, feet, and face was present. Systolic blood-pressure 100. 

Investigations.—Blood-count: R.B.C. 2,400,000 per c.mm.; Hb. 58%; C.I. 1; 
W.B.C. 4,500 per c.mm. (polys. 74% ; lymphos. 20% ; monos. 4%). Platelets 816,000 
pere.mm. Marked poikilocytosis, anisocytosis, and polychromasia of the red cells. 
Reticulocytes 1%. Sedimentation rate: 24 mm. Van den Bergh: Direct reaction 
negative, indirect reaction 0:6 units. Levulose tolerance test : Normal. Fat content 
of stools: Total fat 10°73% (split fat 72%, unsplit 28%). Skiagram of chest: Collapsed 
left lower lobe, Mantoux reaction: Negative. 

Dr. H. 8. STANNUS said that the distribution of the pigmentation as shown in the 
photograph of this case was not unlike that seen in pellagra. It would be of interest to 
know whether in the earlier history there had been anything in the nature of a dermatitis, 
any hyperkeratosis or desquamation ; also whether a biopsy of skin had been made. 


Avua,—Dis. 1n Cuitp 1 
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Two Cases of Hypertrophic Pyloric Stenosis treated with Eumydrin.— 
HELEN MAcKAYy, M.D. 


I.—B. L., female, aged 3 months. Birth-weight 7 lb. 6 oz. When 24 weeks old 
developed blepharitis and dermatitis of face. When 3 weeks old developed projectile 
vomiting : small greenish stools. She was breast-fed, with small dried-milk 
supplements. 

When 44 weeks old she was admitted, with her mother, to the Queen’s Hospital 
for Children. 

Condition on admission.— Weight 6 lb. 10 oz. (12 oz. under birth-weight). Large 
waves of stomach peristalsis were visible, and there was a palpable pyloric tumour, 
There was a dermatitis of the face; but this rapidly diminished. Skiagrams 
showed that three hours and a half after a bismuth meal very little material had 
passed through the pylorus. 

Treatment.—Feeding : The baby was fed three-hourly, seven feeds, subsequently 
reduced to six feeds in twenty-four hours, with either breast milk, or breast milk 
complemented with sweetened condensed milk (1:5), 2 fluid ounces at each feed. 
This was gradually increased until the baby was taking full feeds at the breast. 
Water was given between feeds. Gastric lavage: Once daily for fifteen days. Rectal 
salines given for nine days. 

Drug treatment: Eumydrin solution 1 : 10,000, was given by mouth half an 
hour before each feed for forty-one days in all, 2°5 c.c. per dose for the first twenty- 
six days, after which it was gradually reduced and stopped in another fifteen days. 

Results of treatment.—Vomiting was strikingly reduced within forty-eight hours 
of giving the eumydrin. During the remaining five weeks and a half in hospital there 
were only three large vomits, though in the second and third weeks of treatment 
there were still some small projectile vomits. Six days after beginning treatment 
skiagrams showed that the stomach was nearly empty within three and a half hours 
of taking a meal. During the first week there was a gain of 4# oz. in weight, and 
the average gain for six weeks in hospital after the drug was started was 6 oz. 
weekly, and this in spite of bronchitis associated with pyrexia in the fifth and sixth 
weeks of treatment. Ona number of occasions during the course of treatment 
some abdominal distension was noticed and occasionally there was a general red 
flush of the skin. 


II.—G. B., female, aged 24 months. Birth-weight 7 lb. 8 oz. Had never sucked 
well from the breast and when first seen was having breast milk with cow's milk 
and water supplements. Projectile vomiting, after nearly every feed, began when 26 
days old. When 32 days old was admitted with her mother to the Queen's 
Hospital for Children. 

Condition on admission.—Weight 6 lb. 114 oz. (2 lb. under birth-weight). Visible 
gastric peristalsis and a palpable pyloric tumour. Skiagrams showed that very little 
material had passed out of the stomach 34 hours after an opaque meal. There were 
very large projectile vomits. 

Treatment.—Feeding: The baby was fed on the same lines as the previous case, 
beginning with 24 oz. feeds, seven feeds in twenty-four hours, and increasing 
gradually to full breast feeds. Drug treatment: Eumydrin solution 2°5 c.c. before 
each feed, was given from 5 weeks’ old for thirty days and then the dose was 
gradually reduced. Gastric lavage was not given during the first seven days of 
eumydrin treatment. It was given from the eighth day for twenty-four days. 
Salines were not given during the first seven days of eumydrin treatment. 
Subcutaneous or rectal salines were given during the second and third week of 
treatment. 

Results of treatment.—During the first week, when eumydrin was given without 
gastric lavage or salines, the vomits were as numerous as before but were smaller. 
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The baby lost 14 oz. in weight this week. Within forty-eight hours of combined 
treatment with eumydrin, gastric lavage, and salines, there was a striking reduction 
in the vomiting and the baby gained 7} oz. in that week, All vomiting ceased 
within ten days of the combined treatment, and the baby’s average gain from the 
institution of the combined treatment was 74 oz. weekly. 

Comments.—Dr. Elizabeth Svensgaard? in the Archives of Disease in Childhood of 
December last gave the results obtained in Copenhagen of treating cases of hyper- 
trophic pyloric stenosis with eumydrin. Eumydrin is derived from atropine—it is 
atropine-methyl-nitrate, and is said to be much less toxic than atropine. The 
solution should be freshly made up each week. The results she quoted were 
remarkably good; of 61 infants treated with eumydrin only two died— 
a mortality of 3°3%. With medical treatment in hospital in this country, before 
the Rammstedt operation became the routine method of therapy, it is probably 
true to say that over 75% of the patients died, a very large proportion from 
intercurrent infection acquired in hospital. However, in Copenhagen they had a 
mortality rate of only 7°1‘% among 71 unselected cases treated on ordinary medical 
lines. So that even without eumydrin they were achieving extraordinarily good 
results ; no doubt important factors were that they were able to isolate the babies 
from other children and that they used human milk extensively. 

Having seen little benefit from atropine treatment, I embarked on eumydrin 
treatment rather unhopefully; the results in the three cases of pyloric stenosis 
which we have so far treated to a conclusion makes me hope that others will be 
interested. In the first case (which I have not shown here) the infant had continued 
to vomit after a Rammstedt operation, and three and a half weeks after operation 
had dropped another { lb. in weight in spite of salines and gastric lavage. Before 
deciding to reopen the abdomen eumydrin was tried ; vomiting rapidly diminished, 
and in the next three weeks, the baby gained an average of over 64 oz. weekly, so 
that no further operation was necessary. 

The next two cases were not operated on. They were both typical examples of 
pyloric stenosis with palpable pyloric tumours. B.L. was started simultaneously 
on eumydrin, 2°5 c.c. of 1: 10,000 solution, exactly half an hour before each feed, 
on gastric lavage and on salines. Within forty-eight hours the vomiting was 
strikingly diminished, and the baby gained an average of 6 oz. weekly for the next 
six weeks. There was no return of vomiting after the eumydrin was stopped at the 
age of 24 months. 

G. B.’s general condition on admission was good. She was for seven days given 
eumydrin without gastric lavage or salines, but lost 14 oz. and continued to vomit 
though the vomits were smaller. The eumydrin treatment was then temporarily 
combined with gastric lavage and salines, with rapid reduction in the vomiting and 
an average gain of 74 oz. weekly for the next four weeks. 

These results are such as I, personally, have never before seen with medical 
treatment. It is to me surprising that the drug apparently effects a cure, so that 
after some weeks it can be stopped without recurrence of the vomiting. For the 
Copenhagen cases no gastric lavage was used, but Dr. Svensgaard emphasizes the 
importance of salines as she considers the risks of toxic effects is increased if the 
child is dehydrated. In our cases there have been transient red flushes, occasional 
rises of temperature, and in addition, periods of some abdominal distension. One 
infant, G. B., was extremely constipated; a skiagram about one hour after eumydrin 
was given showed an enormous stomach. It seems probable that the drug 
diminishes peristalsis in the intestines as well as spasm of the pylorus. 

On the showing of the Copenhagen series it seems probable that eumydrin 
treatment is likely to replace operation for many cases—probably for most cases in 


a“, Svensgaard, E., ‘‘The medical treatment of congenital pyloric stenosis,’’ Arch. Dis. Child., 1986, 
443, 
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private practice. Whether or not the period of in-patient treatment for hospital 
cases need be materially longer for such babies than for the surgically treated ones 
remains to be seen. On account of the great risk to infants of cross-infection in 
ordinary hospital wards, this must be an important factor in determining the 
method of treatment under ordinary hospital conditions in this country where 
nursing of the babies in single rooms is, unhappily, not generally practicable. 


Dr. VERNON BRAITHWAITE said that he had treated seven of these cases with eumydrin. 
Six of the infants had recovered and showed no signs of recurrence. The seventh had at 
first appeared to be doing well, but had died suddenly while feeding at the breast. 
Unfortunately permission for a post-mortem examinaticn was not obtained. In one of the 
six successful cases the condition had taken a long time to clear up, but in this case there 
seemed to have been an element of merycism. Eventually the child became quite well. 


POSTSCRIPT.—Since these cases were shown two babies have been treated with 
eumydrin in hospital for about two weeks, and subsequently as out-patients, with 
entirely satisfactory results. [H. M.]. 


Splenomegaly with Jaundice.—A. M. StTEWART-WALLACE, M.R.C.P. (for 
R. A. ROWLANDS, M.D.). 


A. T., male, aged 15, an orphan from Dr. Barnardo’s Home; family history 
unknown ; no known relatives. 

History.—He is said to have been quite healthy except for frequent attacks of 
epistaxis. 

Eighteen months ago: Illness commenced with attack of dizziness followed by 
urticarial rash of short duration. Numerous similar attacks followed, but none 
during the last ten months. The lower limbs were principally affected. 

Sixteen months ago: Slight jaundice of conjunctive first noticed by doctor; 
associated with some bleeding from the gums; epistaxis ; one attack of hematuria; 
bleeding from the rectum on two to three occasions. During the last year the 
jaundice has waxed and waned, but on the whole is becoming deeper. Urine dark, 
more so when jaundice is marked. Stools normal in colour. No abdominal pain. 

On examination (16.4.36): Intelligent boy of normal build. Slight jaundice of 
skin and conjunctive (definitely more marked three weeks ago in hospital). No 
petechis or purpura. No abnormal physical signs in the heart or chest. No 
enlarged lymph-glands. 

Abdomen: spleen considerably enlarged, almost to umbilicus. Splenic dullness 
enlarged upwards. Liver border just palpable below right costal margin. No 
ascites. 

Investigations—Van den Bergh reaction: Direct, very weak, delayed ; indirect, 
positive ; 3°3 mgm. bilirubin per 100 c.c. Wassermann reaction negative on two 
occasions. ; 

Urine : Trace of albumin and trace of bile present. Urobilin present in excess. 
No leptospira detected. No agglutinins present for leptospira icterohemorrhagie. 

Blood-count: R.B.C. 4,000,000; Hb. 75%; C.I. 0-94; W.B.C. 5,400. Polys. 
43% ; eosinos. 2%; small lymphos. 37°5%; large lymphos. 3°5% ; large hyals. 14%. 
—" 2°4% (17.5.35 and 31.3.36). Platelets 180,000 (24.4.35); 160,000 

31.3.36). 

Fragility normal. Hemolysis of patient’s and control blood stops at 0°45% 
sodium chloride (24.4.35 and 31.3.36). Coagulation time, one minute five seconds. 
Bleeding time, two minutes fifteen seconds. 

X-ray examination of chest: Heart and lungs normal. 
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a Dilated Ureters——M. R. Price, M.R.C.8S. (for Davin LEVI, 
F.R.C.S.). 


R. T., male, aged 2 years. An only child, said to have always had “ weak 
kidneys.” 

Present illness.—Brought to hospital 29.12.35, on account of frequency of 
micturition and dysuria, of one week’s duration. Temperature on admission 102° F. 
The urine contained much pus; a Bacillus coli infection was diagnosed on culture. 
After treatment with alkalis the urine became free from pus and the temperature 
settled. 

10.1.36: Acute retention developed, requiring catheterization for its relief. 

19.1.36: The child was catheterized twice daily for nine days; the urine became 
heavily infected once more and contained much pus. As it was found impossible to 
pass a catheter, an emergency suprapubic cystostomy was performed. 

The general condition, which had deteriorated considerably during the last 
week before operation, improved greatly. The urine began to show improvement, 
and was draining freely via the suprapubic tube. 

27.1.86: Intravenous pyelogram: 7 c.c. uroselectan given; no secretion shown 
by X-rays after two hours. The child became very ill and toxic, the urinary secretion 
decreased, and a high remittent temperature continued for ten days. Gradually 
improvement took place ; the quantity of.urine passed by suprapubic tube increased, 
but the temperature remained raised and the urine still contained much pus. 

13.2.36: A few drachms of urine passed daily by urethra. 

25.2.36: Passing up to 8 oz. per urethra, still draining through the suprapubic 
wound, but catheter has been removed. 

The general condition at first improved and then deteriorated again during the 
next four weeks. The blood urea at this time was 45 mgm. %. 

27.38.36: Retrograde pyelogram showed greatly dilated tortuous ureters on both 
sides, left renal pelvis hydronephrotic, right not demonstrated. No urethral 
obstruction, stenosis, or valve could be found. No. 10 gum elastic catheter passed 
easily. The suprapubic wound was closed and a catheter tied in via the urethra. 

The abdominal wound broke down and urine began to leak via this route. The 
urethral catheter was removed and a suprapubic tube re-inserted in order to prevent 
the bladder becoming distended and the urine from continuing to be passed intc 
the abdominal dressings. 

7.4.36: The general condition has not deteriorated appreciably during the past 
two months, but there has been no improvement, and the urine still contains large 
quantities of pus. Alkalis have been stopped for three days and mandelic acid 
treatment has now been instituted. 

Present condition.— Urine still draining through the suprapubic wound only. 
Temperature lower and appetite better since treatment by mandelic acid, although 
urine is only faintly acid and still heavily infected. 


Duodenal Stenosis.—R. W. B. Euuis, M.D., and DAvip LEvI, F.R.C.8. 

D. C., male, aged four weeks. 

Family history.—First child, a full-term infant; breech birth. Parents 
unrelated. 

Present illness.—Brought to hospital on account of vomiting at age of 1 week. 

Weight at birth 64 1b. Passed meconium, and sucked and cried normally for 
first five days. Began to vomit on fifth day, returning every feed immediately. The 
vomiting was forcible, and contained bile. He also became unwilling to suck. 

On examination (on seventh day of life)—Cry and colour good. Active 
child. Slight jaundice present. Rapid lateral nystagmus present. Reflexes normal. 
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Fontanelle not tense; no stiff neck, spasticity or hypotonicity. Extremely dehydrated. 
On feeding, profuse green vomit forcibly ejected after taking 2 oz. feed. Gastric 
peristalsis seen; no tumour felt. Small green stool with mucus passed. Given 
100 ¢.c. intravenous glucose. 

X-ray examination (27.3.36).—Ducdenal stenosis. Stomach still full after two 
hours (fig. 1), a very small quantity of barium having passed into small intestine. 

Operation (D. L.).—The abdomen was opened under local anmwsthesia, but the 
examination of the bowel was carried out under general anwsthesia. There was 
stenosis of the second part of the duodenum, and there appeared to be some degree 
of malrotation of the small intestine. The stomach was greatly dilated and atonic, 
No areas of stenosis lower than the duodenum were discovered. Gastro-enterostomy 
performed. Intravenous glucose 100 c.c. given at the conclusion of the operation. 

















Fic. 1.—Before operation. Fic. 2.—After operation. 


Post-operative progress.—The child’s general condition remained fair for the first 
four days; he took small frequent feeds of glucose saline well but vomited when 
given even small dilute feeds containing breast-milk or whey or albumin water. 
He was weighed on the fourth day after operation and found to have gained 5 oz. 
since admission. From this time onwards he was gradually able to take breast-milk 
feeds, and with one gastric lavage daily he vomited only two or three times each 
day. In spite of this vomiting he gained weight steadily, and by the eighteenth day 
after operation had put on 14 oz. and weighed 6 lb. 

Skiagram (14.4.36) shows the stomach nearly empty in two hours (fig. 2). 

There are now only one or two small vomits daily and one to three normal 
stools per diem. The general condition is very satisfactory. Gastric lavage has 
been discontinued for over a week and the child is being fed three-hourly at the 
breast. 
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Collapse of the Left Lower Lobe.—W. G. WytuiE, M.D. 


P. B., male, aged 6 years, admitted to hospital for investigation of persistent 
cough, which has been present since an attack of measles in December 1935. He 
had some sputum for some weeks, but this has now stopped. He has been losing 
weight. No history of pneumonia. Whooping-cough at the age of 5 years. 

On examination.—No clubbing of fingers. The heart was not displaced ; sounds 
were normal. The percussion note was markedly impaired over the left lower lobe, 
where intense cavernous breathing and whispering pectoriloquy were to be heard. 

A skiagram of the chest showed on the left side a triangular shadow, collapse of 
the left lower lobe. Injection of lipiodol proved there to be no bronchiectasis. 

A bronchoscopy was performed on March 9, 1936. The left bronchus, just 
below the bifurcation, was very red and congested. While the bronchus to the upper 
lobe was patent, that to the lower lobe appeared collapsed and flattened. No 
foreign body was seen. Lipiodol was injected into the left bronchus. On March 6 
and 12 two ten-minute sessions of hyperpnoea were induced by means of carbon 
dioxide inhalations. X-rays following the lipiodol injection and forced hyperpnowa 
demonstrated that the left lower lobe had expanded, and the physical signs in the 
lung had disappeared. 

In many cases shown at this Section, of collapse of a lower lobe, with a triangular 
shadow in the skiagrams, hyperpnoea has failed to produce re-expansion, but in most 
of these cases bronchiectasis was present. In the present case the child presumably 
had pneumonia with measles in December 1935, and on resolution of the pneumonia 
with absorption of alveolar exudate, collapse of the lobe occurred owing to 
the bronchial obstruction——congestion and swelling—plus the effect of molecular 
adhesion in the alveolar spaces. 


Dr. G. H. NEWNS said that a recent case at the Hospital for Sick Children, Great 
Ormond Street, was a very good illustration of the way in which many of these cases of 
pulmonary collapse, with or without bronchiectiasis, arose. The patient was a girl aged 
about 9, who had pneumonia of both lower lobes. Resolution was delayed and a skiagram 
showed collapse of both lower lobes, more on the left than the right. Within two months 
commencing cylindrical bronchiectasis could be demonstrated by injection of lipiodol into 
the bronchi. 


Aplastic Anemia.—G. H. Newns, M.D. (for DoNALD PATERSON, M.D.). 


P. W., male, aged 5 years, was admitted to hospital in February 1936, having 
pains in the feet, and being tired and languid. He had previously been in hospital 
> April 1935 with an attack of catarrhal jaundice. In May 1935 he had scarlet 
lever. 

On examination.—Mucous membranes very pale. Bruise on right foot. 
No enlargement of lymph-glands; neither spleen nor liver palpable. No 
abnormal signs were found in the other systems except that the heart was slightly 
enlarged to the left, and a soft systolic murmur was heard at both apex and base. 
Urine: a faint trace of albumin, otherwise normal. 

Investigations.—Blood-count : R.B.C. 2,280,000 per c.mm.; Hb. 39% ; C.1.0°9; 
W.B.C. 3,400 pere.mm. Differential: Polys. 50% ; : lymphos. 46%; monos. 4% : 
platelets 9,120 per c.mm.; reticulocytes 1:2%. 

Gastric test meal : Tay small excretion of free hydrochloric acid. Fragility of 
red blood-corpuscles normal. Wassermann reaction negative. Van den Bergh 
reaction: Direct, negative; indirect, trace only. ? 











1216 Proceedings of the Royal Society of Medicine 46 


Some material was removed from the bone-marrow by sternal puncture. A 
smear showed the presence of the cells of the red and white series in normal 
proportions. There was no excess of lymphocytes. 


Progress.—Blood transfusions were given. These had only a temporary effect 
on the blood. Three injections of 1 c.c. of anahemin have also been given. The 
patient is now having liver extract. So far there has been little response on 
the part of the bone-marrow. 

Latest blood-count (8.4.36): R.B.C. 1,710,000 per c.mm.; Hb. 35%; 
reticulocytes 0°8%,. 


Diabetes Mellitus with an unusually Low Renal Threshold for 
Sugar.—W. W. Payne, M.B. 


B. M., female, aged 13 years, admitted under the care of Dr. Hutchison in 
December 1932, in a pre-comatose state, having complained for four weeks of 
typical diabetic symptoms. The following year was uneventful except that 
some difficulty in getting sugar-free specimens of urine suggested a low renal 
threshold. 

In December 1933 she was readmitted in a comatose state following one day of 
nausea, abdominal pain, and vomiting. 40 units of insulin was ordered before 
admission. 

On admission the blood-sugar was 0°196% at 12 noon, and the urine contained 
sugar and acetone. At 2.40 p.m. the blood-sugar was 0°043%. No further treatment 
was given until next day. At 6.30 p.m. a specimen of urine was obtained. It 
contained much sugar and acetone. Another specimen obtained at 8 p.m. again 
contained much sugar and acetone. The blood-sugar estimated at 8°50 p.m. was 
0:030%. The leak point must therefore have been below 0°03 to 0°04%. 

During the next period the progress was poor. In September, and again in 
December, 1934, she was admitted comatose, following nausea, abdominal pain and 
vomiting. Between these attacks the blood-sugar was almost always within 
normal limits, but no sugar-free specimens were obtained except in the summer of 
1934. 

In May 1935 a 24-hour specimen of urine showed that she was passing 170 grm. 
of dextrose daily. At this time she was lethargic and unhappy, and was losing 
weight. The urine contained much sugar and acetone (FeCls+). Extra insulin 
only produced increased discomfort from hypoglycemic symptoms. 

Sugar, 70 grm., in the form of jam and sweets added to the diet, and the 
insulin increased by 8 units. This measure has been unexpectedly successful. 
She has become bright and happy, and has succeeded in winning a scholarship. 
The urine once again gives sugar-free tests in the middle of the day, as it did in 
1933. The insulin has been reduced to the original dose. 


SUMMARY OF PROGRESS 





Date Diet in grams 
en Weight Insulin 

Cc, P. F. Calories in Ib. units 
January 1933 182 66 67 1595 634 82 
January 1934 212 72 73 1793 71 38 
January 1935 227 80 81 1957 62 86 
May 1935 277 70 72 2036 60 44 
January 1936 277 70 72 2036 75 36 
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Pneumatocele of Neck.— DonaLD BATEMAN, D.C.H. (for WILFRID 
SHELDON, M.D.). 


The patient, a boy, aged 5 years, is one of twins. The other twin is normal. 


Complaint.—Since infancy the mother has noticed that a swelling appears on 
the right side of the patient’s neck when he cries. The patient can now produce the 
swelling at will by inflating his nasopharynx. 


Physical state-—Essentially normal. Patient can produce at will a painless, 
transient swelling, about the size of a plum, on the right side of the neck, beneath 
the angle of the mandible. When the swelling is not present the neck is normal. 


Radiography (Dr. Bertram Shires): A straight skiagram of the neck reveals no 
abnormality. 

Past history.—The patient has been under observation since the age of 14 years 
on account of tonsillitis and asthma; tonsillectomy has been performed. At no 
time has he suffered the slightest disability from the state of his neck. 


? Encephalomyelitis.—F. H. CoLEMAN, M.B. (for E. BELLINGHAM SMITH, 
M.D.). 


J. W., female, aged 4 years, admitted on April 3, 1936, on account of difficulty 
in walking. 

History.—Seven weeks previously she was in bed at home suffering from measles, 
and stayed in bed three weeks. She has been up and about for two weeks, 
though she does not seem to have run about as well as another child who had measles 
at the same time. For two days before admission, it was noticed that she was very 
unsteady on her legs, and unable to walk without holding on to something. 


The mother states that on the morning of admission the child went blue in the 
face and could not stand after her morning bath, and that her head seemed to flop 
forward. Her speech was said to have a nasal quality, though a minor degree of 
this had been noticed for about a week. The mother had also noticed a tendency 
of the left eye to “turn inwards.” A slight squint had been noticed for last two 
years. 

Past history.—A full-time, normally delivered infant, breast-fed. Walked at 12 
months and talked at 15 months. No previous illness, apart from measles. 


On examination.—A pale child, with staggering gait and nasal speech. Right ear 
discharging since measles. Paralysis of left external rectus, and ptosis of left lid. 
_ Fine central nystagmus of left eye. Fundi normal. Paralysis of soft palate. No 

facial weakness ; tongue protruded normally. The head is inclined to loll forward, 
and difficulty is experienced in holding it upright. The grip is weak in both hands, 
perhaps a little weaker on the right. There is no wasting. The power of the legs 
is impaired, perhaps a little more so on the right. Knee- and ankle-jerks absent, 
both plantar responses extensor. Abdominal reflexes present, though sluggish. 

Investigations.—Blood-count: R.B.C. 4,720,000; Hb. 94%; C.I. 1:0; W.B.C. 
15,700 (polys. 66% ; lymphos. 30%; monos. 2%; eosinos. 2%). 

Lumbar puncture: Clear fluid, not under increased pressure. Cells, 2 lymphos. 
perc.mm. Total protein 0:1%. Globulin: Nonne-Apelt negative ; Pandy weak 
positive. Sugar normal. Chlorides 0:710%. Lange, no change in any tube. 
Direct films, no organisms. Culture, sterile. 'Wassermann reaction negative. 

: Blood Wassermann reaction negative. Throat swab negative for Klebs-Léffler 
acillus. 
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Progress.—She is an extraordinarily cheerful little patient. The voice is still ag 
above noted. The right ear is still discharging. She cannot now stand up 
without holding on to the side of the cot. Her head flops forward more than before, 
Definite right lower facial weakness has developed, also a weakness of the right 
external rectus. The power and tone of the limbs and the reflexes do not appear to 
have altered. She has never experienced any difficulty in swallowing. 
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Clinical Section 
President—E. G. SLESINGER, O.B.E., M.S. 


[April 17, 1936] 


FURTHER REPORTS OF CASES PREVIOUSLY SHOWN 


Ulcer in Connexion with Keloidal Condition on Left Leg.—CnHar.izEs 
KINDERSLEY, F.R.C.S. 

Since this case was shown on February 9, 1934 (Proceedings, 27, 631, Clin. 
Sect., 53), a portion of the proximal area of the scar was excised, all fibrous tissue 
was removed, and a Thiersch graft was applied. The graft took well and healed, but 
the keloidal process has continued in the skin around the graft area. This suggests 
that extensive skin-grafts would in all probability fail in their purpose. Later, a 
lumbar sympathectomy of the 2nd, 3rd, and 4th lumbar ganglia and intervening cord 
was performed. This has had no marked effect on the keloid. Various dressings 
and applications have been used since, and the area ulcerated is now smaller. 

Radon seeds were implanted beneath the lesions on the foot, with no effect. 

Mr. D. C. L. FitzwiLuiAMs: This case has special features of interest, the chief being 
that the keloid was present at birth. In my experience keloid conditions have practically 
never been seen in the first few months of life. The most favourable sores for the 
production of keloids are the old-fashioned vaccination marks. Yet no one, so far as I am 
aware, has ever seen a vaccination mark become keloid. At one time I investigated this 
question both personally and through various vaccination officers, but never heard of such a 
happening. In the present case the patient appears to have had almost ante-natal 


tendencies to keloid. 


Childhood Obesity with Congenital Abnormalities.—ErRNEst FLETCHER, 
M.B. 

M. V., a girl, now aged 10. Shown on November 9, 1934 (Proceedings, 28, 336, 
Clin. Sect., 14). 

The child has kept well and shows slight but gradual improvement in her 
general and mental condition. 

Clinically she is much the same, except that the blood-pressure has risen from 
110/70 to 130/80. The heart sounds have become clearer and the murmur less 
distinct. Her weight is now 41 kilos as against 35 kilos sixteen months ago. 

Radiology.—A further lateral skiagram of the skull shows a localized thinning of 
the outer table. No change is seen in the chest. The hands are as before. 

Pathology.—Fasting blood-sugar as before, 81 mgm. %. The sugar tolerance 
curve after 40 grm. of glucose rises in a gradual curve which reaches a peak of 
168 mgm. % at two hours. This compares with a normal curve when last shown. 

The basal metabolic rate is now —16% as against —9%. 

Blood-count, blood-calcium, and blood-phosphorus are all normal. 

She has been taking 4 gr. of dried thyroid extract and 5 gr. of anterior pituitary 
extract daily for sixteen months. 


Spondylose Rhizomélique.—C. E. Newman, M.D. 

G.C., male, aged 55. Shown on November 8, 1935, by Dr. Alec Wingfield 
(Proceedings, 29, 224, Clin. Sect., 14). 

Has been treated with massage from November 1935 to January 1936, without 
much result. Since January 1936 he has had ten injections of 0-1 grm. myocrysin 
in oil, which has produced a remarkable improvement. 

Aue —CLIn. 1 
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Discussion—Dr. ERNEST FLETCHER said that this case was distinctly encouraging, 
Considerable experience in the treatment of various forms of arthritis with gold salts 
had been gained in his clinic. Although the rheumatoid and infective types of arthritis 
reacted more favourably to this form of treatment than the hypertrophic or osteo-arthritic 
forms, good results had also been obtained in the latter. In the spinal forms, however, 
very little benefit had been obtained, but in view of this case, which showed quite definite 
subjective improvement, further attempts would be made. 

Dr. F. R. B. ATKINSON said that he did not agree with the diagnosis of spondylose 
rhizomélique in this case, seeing that, except for the left shoulder, there was no affection of 
the limbs. The patient could also bend his spine quite freely. The case did not present the 
characteristics of Bechterew’s spondylitis, as the left shoulder was affected and the spinal 
column moved almost normally. He (the speaker) considered the case to be one of osteo- 
arthritis. 


Carcinoma of Bronchus treated by Morcellement Removal by 
Bronchoscopy and Subsequent Radon Treatment.—J. G. ScappING, M.D. 
(by permission of F. C. ORMEROD, F.R.C.S.). 

Wilfred S., aged 32, shown on April 17, 1935 (Proceedings, 1935, 28, 1183, 
Clin. Sect., 45). 

Since then, he has continued at work. He has a cough with a trace of sputum, 
which is occasionally blood-streaked. There is slight dyspnoea on exertion. The 
patient has maintained his weight, and feels well in himself. 

Clinical and X-ray examination still show collapse of the right upper lobe. (This 
case was also shown by Mr. Ormerod at a meeting of the Section of Laryngology, 
Proceedings, 29, 191, Sect. Laryng., 5). 


Mr. DuNCAN C. L. FITZWILLIAMS: Dr. Scadding is to be congratulated on this case. 
Apparently the operator just took the growth in time, before the base of the papilloma had 
passed the stage at which it could be radically removed. It illustrates the fact that cancer 
is, im its early stages, a local disease and only needs local removal to eradicate it and that it 
is not upon the wide extent of the operation that our good results rest but upon getting the 
disease at an early stage. Early diagnosis and early treatment if rightly timed are better 
than wide mutilation at a later date. 

One feature to be noted in this case is the grouping of the radon seeds. These must have 
been inserted rather haphazard and some must have been coughed up. The remainder have 
congregated together owing, I imagine, to fibrosis and contraction of the tissues. This 
formation of fibrous tissue is Nature’s method of attempting a cure. The tissue surrounds 
the cancerous ceils with fibrous tissue so that, though not destroyed, they are incarcerated 
and cannot escape. 


Inflammatory Dislocation of the Atlas from the Axis.—Duncan C. L. 
FITZWILLIAMS, C.M.G., F.R.C.S. 

Mary McT. now aged 7 years and 4 months was the third of a series of three 
patients under my care on account of inflammatory dislocation of the cervical 
vertebra. She was shown at a meeting of the Section in December 1934 (28, 445, 
Clin. Sect., 19). Skiagrams now show less deformity than formerly, probably owing 
to the manner in which Nature attempts to modify deformities in growing children. 
She still holds her head a little to the right side but the movement is excellent and 
she has no symptoms whatsoever. One of the other patients is well but the third 
died with symptoms of palsy the details of which are lacking. 


Ophthalmoplegia due to Aneurysm of Internal Carotid Artery.—S. A. 
PROPERT, M.R.C.P. 
E. E., female, aged 61. Shown by Sir Maurice Cassidy at the meeting on 
February 14.2 
When seen in April 1936, a month after her discharge from hospital, the patient 
was free from retro-orbital pain though the ophthalmoplegia remained unchanged. 
1 Proceedings, 1936, 29, 683 (Clin. Sect., 27). 
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[May 8, 1936] 


Myxcedema Resistant to Thyroid Treatment.—M. L. RosENHEIM, 
M.R.C.P. (for J. W. McNezz, D.S.O., M.D.). 

Female, aged 52. First attended hospital in 1926; had suffered from myx- 
cedema for thirteen years, but had ceased to react successfully to treatment. 

At first she responded well to thyroid therapy (tab. thyroid sicc., gr. iii b.d.), 
but gradually relapsed despite increasing dosage. Since then she has been repeatedly 
admitted to hospital and has been treated with large doses of thyroid, thyroxine 
(intravenously and intramuscularly) and diiodothyronine, but she has always 
relapsed. 

She was recently readmitted to hospital as she was again gaining weight. She 
is now being treated with 18 grains of dried thyroid daily, with only slight 
improvement. 


Recurrent Pyrexia of over Two Years’ Duration.—J. H. LAWRENCE, 
M.R.C.S., L.R.C.P. (for J. W. McNEE, D.S.O., M.D.). 

Male, aged 31. Occupation, miner until 1923, since then window-cleaner. 
(Sent by Dr. Wilkie Scott from Nottingham for investigation.) 

First taken ill in February 1934 with sore throat and joint pains. During this 
attack, which lasted five weeks, he commenced to have periodic rises of temperature 
which have persisted since. He now has a rigor and a rise of temperature to 
104°-105° F. every third day. The pyrexia is accompanied by a generalized urticarial 
rash. 

On examination.—No abnormal physical signs beyond slight enlargement of the 
spleen. General condition good. 

Investigations have so far all proved negative, except as regards a persistently 
raised sedimentation rate and a polymorphonuclear leucocytosis. 


Dr. A. M. STEWART-WALLACE said he thought that this was a case of chronic 
meningococcal septicemia. In the Lumleian Lectures for 1919 Sir Humphry Rolleston 
had described the different types of pyrexia found in chronic meningococcemia some cases 
of which might last for months without meningitis, and might resemble malaria—either 
tertian, with rigors every second day, or quotidian. 

Negative blood-cultures were not necessarily conclusive. He had seen a case in the 
London Hospital in 1985 in which there was an irregular pyrexia for twelve months with 
one or two rigors a week and in which repeated blood-cultures and a meningococcal 
complement-fixation test were negative throughout. The patient had no physical signs 
until the tenth month, during which meningitis suddenly developed and meningococci, 
type II, were isolated from the cerebrospinal fluid, thus establishing the diagnosis. 

He advised examination of the nasopharynx for meningococci in Dr. Lawrence’s case 
and a therapeutic trial of meningococcal antiserum or antitoxin. 


Bilatera! Pulmonary Tuberculosis treated by: (a) Partial Artificial 
Pneumothorax for the Right Lung; (b) Thoracoplasty for the Left Lung; 
(c) Insulin—Puinip ELLMAN, M.D. 

E.B., female, aged 40, gave a history of pneumonia and left-sided pleurisy in 1929. 

History.—First definite symptoms of present illness in April 1932, consisting of 
cough with blood-stained expectoration, loss of weight, and slumber sweats. Tubercle 
bacilli in large numbers present in sputum. Definite active tuberculous infiltration 
involving upper and middle zones of left lung and middle zone of right lung. 
Institutional treatment at a sanatorium for four months. She left with an 
artificial pneumothorax which was kept up for two years, and then had to be 
discontinued. April 1934: Left phrenic evulsion, followed by a course of sanocrysin 
in July 1934. 

I first saw her at the East Ham Chest Clinic in October 1934, when she 
complained of a cough with abundant sputum (4 to 6 oz. in twenty-four hours) 
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containing tubercle bacilli in large numbers. She weighed 6 st. 2 lb., her highest 
known weight being 7 st. 13 lb. Her general condition was extremely poor and 
she said she felt no better for the various treatments she had undergone. 

She had what might be called a left fibrothorax with very extensive cavitation, 
the mediastinal contents being well displaced to the left side. The right lung was 
comparatively clear. 

I came to the conclusion that the condition of the left lung, with the expectoration 
of so much tuberculous sputum, was a real danger to the integrity of the right one, 
and that a permanent collapse of the left lung was necessary. In consultation with 
the late Mr. H. P. Nelson, a left thoracoplasty was decided upon and the patient 
agreed to have this done when the weather conditions were better. Mr. Nelson 
performed a complete left-side thoracoplasty in three stages, in April 1935, but by 
that time the patient had developed a recent spread at the right apex, with three 
small cavities, each 1 cm. in diameter. A small selective collapse fo get the right 
apical lesion under control was, therefore, induced as a preliminary measure, following 
which the cavities were no longer visible in the skiagrams. 

Although the patient did not stand the operation very well, and required a blood 
transfusion on account of marked anwmia, she made some progress following 
institutional treatment at Frimley. 

When I saw her again in February 1936 her weight had not improved (6 st. 
2 lb). She had, however, no cough or sputum, so that the operation had reduced 
6 oz. of sputum containing tubercle bacilli to nil—a very considerable achievement. 
Her general condition, however, left much to be desired, and she had no appetite, 
despite many attempts to improve it by medicinal measures. In view of the fact that 
surgical measures had rendered the disease inactive, and that the lack of appetite 
persisted, I decided to start her on a course of insulin, since previous experience with 
many “ selected” cases had led me to believe that insulin will often combat anorexia 
where every other measure has previously failed. The contra-indications being 
absent, on January 3, 1936, a course of insulin, commencing with 5 units daily for 
the first week, was begun. The dose was increased each week by five units until 30 
units daily were being given. This was repeated for three weeks. 

The patient soon began to eat with real appetite and gusto; her nutritional state, 
and thereby her resistance also, were considerably improved, and she quickly began 
to put on weight and to feel stronger. By the time she had completed the course 
she had gained 12 lb. in weight. It is now proposed to begin a second course of 
insulin. 

I have dealt more fully with the use of insulin in pulmonary tuberculosis 
elsewhere [1], and I have shown a case illustrating the effect of insulin at a 
meeting of this Section [2]. 

The case I have presented to-day illustrates: (1) The importance of the 
consideration of two factors in pulmonary tuberculosis—namely (a) the general 
constitutional aspect, (b) the local manifestation in the lung. (2) The great value 
of surgical treatment in selected cases of pulmonary tuberculosis, which has resulted 
in this instance, in a patient who expectorated daily 6 oz. of sputum containing 
tubercle bacilli in large numbers, being freed entirely from cough and sputum. 


References.—1 ELLMAN, PHILIP, ‘‘ The use of insulin in the treatment of pulmonary tuberculosis,” 
Brit. Journ. Tub., 1982, 26, 187. 2 Id., Proceedings, 1932, 26, 142 (Clin. Sect., 18). 


A Case of Polycythemia Vera in which Phenyl-hydrazine Treatment 
was followed by Acute Platelet Reactions.—Dororny C. Harz, C.B.E., M.D. 

Mrs. A. A., now aged 67. Symptoms of headache and nausea have been present 
since the age of 59. She was first seen in July 1933. 

Blood-counts taken before treatment : Hb. from 120 to 112%; R.B.C. 7,000,000; 
W.B.C. 16,800 to 13,800. From September 12 to 17, phenyl-hydrazine, 14 gr. was 
given on alternate days, and then discontinued after a total dose of 44 gr. 
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The following observations on the blood were made before treatment :— 
Date Platelets per c.mm., Date Platelets per c.mm, 

September 9 462,000 September 21 1,185,700 

wi 15 900,000 . 25 570,000 

a 18 1,629,090 9 29 2,082,000 

September 29: Hb. 120% ; R.B.C. 11,370,000 ; W.B.C. 9,600. 

From October 2, phenyl-hydrazine 14 gr. was given bi-weekly for four weeks 
without much effect on the blood-count, the platelets varying from 457,000 to 
986,000 perc.mm. From October 27 to November 3: The drug was given daily in 
the same dose for seven days, and then twice weekly, and again it produced a rise 
in the platelet-count. 

November 3 : Platelets, 1,724,000 perc.mm. R.B.C. 7,600,000. 

November 10: Platelets, 3,204,000 perc.mm. R.B.C. 8,480,000. 

The patient felt very unwell during these reactions. 

Since that time the drug has been continued with fair regularity in doses of 
14 gr. twice weekly; the patient, during 1934, felt herself better and was able to 
look after her house. In November 1934 she was admitted to hospital again with 
bronchitis and the drug was discontinued for two months. At the end of that time 
the hamoglobin was 120% which is the highest value recorded during the period of 
observation. 

The blood-counts have been made at monthly intervals—the highest and lowest 
records during treatment are as follows: Hb. 116% to 92% ; R.B.C. 8,600,000 to 
5,270,000 per c.mm. ; W.B.C. 21,000 to 10,500. 

Although the effect on the blood is inconsiderable, the patient considers that she 
is better when taking the drug. She still suffers from headache and giddiness, and 
is much troubled with bronchitis. 


Discussion.—Dr. LESLIE COLE, referring to the risks of using phenyl-hydrazine in old 
people said that he had treated a woman aged 70 suffering from this condition, at intervals 
over a period of five years. This patient had complained of fullness in the head whenever her 
blood-count rose over eight millions. She was then given half a grain of phenyl-hydrazine 
twice a day for two or three weeks until the red-cell count was reduced to the level of six 
millions. Her symptoms then disappeared and she felt much better for a period of months 
when the treatment had to be repeated. She appeared to have suffered no ill-effects from 
the treatment. He had been interested to find that even when the red-cell count was above 
nine millions the blood-pressure did not rise very much above the normal level. 

Dr. F. PARKES WEBER said he thought that in this case, in addition to the excessive 
production of erythrocytes found in all cases of erythremia, there was also a condition of 
hyperthrombocythemia, due to excessive production of thrombocytes by the megakaryocytes 
in the bone-marrow. In very rare cases a similar hyperthrombocythemia occurred without 
erythremia. The results of the phenyl-hydrazine treatment in the present case seemed to 
be satisfactory, but it might be well to carry out a test for liver function, to see whether 
there was any suggestion of the commencement of hepatic cirrhosis. 


PosTscRIPT.—Blood-count (15.5.36) : Hb. 95%; R.B.C. 6,260,000; C.I. 0-77; 
W.B.C. 19,350; platelets 470,000. [D.C.H.] 


Chronic Meningococcal Septicemia ending in Meningococcal 
Meningitis and Recovery.—R. S. AITKEN, M.R.C.P. 

R. H., aged 28, a riding instructor, comes of a healthy family and has had no 
previous illness of note, except riding injuries and, on several occasions, concussion. 
One evening in May 1935 he developed such severe pain in his left thigh and knee 
that he could not stand. That night deep-seated pain in his right thigh woke him 
from sleep. Next morning he had a headache, a sore throat and a temperature of 
103° F., and felt miserable. The pain disappeared that day, but the fever lasted 
three days. For a month he was well. Then for a fortnight he complained every 
few days of transient malaise, headache, fever, sweating, and aching pains in elbows, 
shoulders, knees, or ankles. 

Ave.—CLIn. 2, 





1224 Proceedings of the Royal Society of Medicine 34 


27.6.35: Admitted to Hammersmith Hospital, seven weeks after the onset of 
symptoms. 

Condition on examination.—A well-developed, well-nourished muscular man, 
febrile (temperature 98-6 to 100-4° F., pulse 80 to 90) but not very ill-looking, 
Eruption on the trunk and arms of round, red, slightly raised spots, up to about 
1 cm. in diameter, not very numerous, blanching on pressure; they were slightly 
tender and faded in a few days. Some rhonchi heard in the chest. | No evidence of 
endocarditis. Liver and spleen not palpable. Urine normal. 

27.6.35-14.8.35 (8th to 14th week): Irregular intermittent fever with a 
“spiky ” temperature chart (maxima up to 103° F.); single days of normal tempera- 
ture between the spikes were not uncommon. The more marked rises of temperature 
were accompanied by headache and malaise, sometimes with a mild rigor, and 
followed by profuse sweating; sometimes pain and stiffness in a joint (e.g. wrist, 
elbow), or a fresh crop of the eruption, also occurred. His general condition 
remained good. In the eleventh week the spleen and the liver became palpable. 

Blood-count (on admission) : R.B.C. 4,400,000 ; Hb. 86%; W.B.C. 8,800 (polys. 
72%, eosinos. 1%, lymphos. 21%, large monos. 6%). 

Blood-cultures (9th and 10th weeks): A feebly growing pleomorphic Gram- 
negative diplococcus, appeared after five or six days’ incubation, and was identified 
serologically at the Ministry of Health Laboratories as a Group II meningococcus. 
Nasopharyngeal swab (12th week) yielded an apparently identical organism, 
Skiagrams of skull showed no abnormal opacity in the nasal accessory sinuses. 

In the thirteenth week 30,000 units of meningococcus antitoxin were given 
intravenously, but the fever and the appearance of crops of spots continued ; five days 
later a sharp serum reaction occurred, with increased fever, malaise, and urticaria. 

15.8.35 - 21.8.35 (15th week): Severe frontal headache occurred thirteen days 
after the serum had been given, followed by severe pain in the back of the neck, head 
retraction, and drawing up of the knees. There was a leucocytosis of 17,500. For 
about a week the patient was very ill, with typical meningitic manifestations, and 
lumbar puncture with drainage of cerebrospinal fluid was performed daily. 16.8.35: 
Cloudy fluid ; two meningococcus colonies on culture. 17.8.35: 6,500 white cells per 
c.mm.; no organisms on culture. 19.8.35: 23,760 white cells per c.mm.; meningo- 
cocci seen in about 1 cell in every 20; 50 meningococcus colonies on culture. 
20.8.35 : 3,500 white cells per c.mm.; fewer meningococci seen in the smear; none 
obtained on culture. 21.8.35: 3,400 white cells per c.mm.; no organisms on 
culture. 

22.8.85 - 28.8.35 (16th week): Fever and meningitic signs abating. Lumbar 
puncture every few days. 

29.8.35 - 4.9.35 (17th week): Signs of meningitis gone. Temperature normal for 
four days. 

5.9.35 - 11.9.85 (18th week): Sudden rise of temperature to 102° F. on the 8th, 
followed by vomiting, disorientation, semi-coma, inequality of pupils which became 
almost fixed, great restriction of ocular movements with a coarse irregular nystagmus, 
and an extensor plantar response’ on the left side. Daily lumbar puncture and 
drainage were resumed and in three days the abnormal signs had disappeared. 

12.9.35 - 18.9.35 (19th week): Normal temperature, except for one sudden peak of 
102° F. on the 15th, with vomiting. Lumbar puncture every second day. 

19:9.85- 11.10.35 (20th to 22nd weeks): Normal temperature and rapid and 
complete recovery. Lumbar punctures discontinued in the 21st week when the 
cells in the cerebrospinal fluid had fallen to 60 per c.mm. 

11.10.35: Discharged with no abnormal findings except a slight nystagmus and 
the centinued presence of Group II meningococci in the nasopharynx. 

Since discharge he has remained quite well and is working. The nystagmus is 
no longer present, and cultures from a naso-pharyngeal swab (8.5.36) failed to show 
meningococci. 
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Two Cases of Severe and Long-standing Osteo-arthritis, with Advanced 
Radiographic Changes. Pain Relieved and Function Largely Restored 
by X-ray Treatment.—F. HERNAMAN-JOHNSON, M.D. . 

I. G.C., male, aged 67. 

History.—Pain in both hips since 1914, with increasing disability. First seen 
November 1930. The radiographs have been destroyed, but they were not materially 
different from the one recently taken, which shows absorption of both femoral 
necks and complete destruction of articular cartilage. The patient could walk 
only a few hundred yards, using two sticks. He had long given up his 
occupation as a gardener. He was unable to sleep at nights owing to pain, nor was 
he even comfortable in the daytime. 

The patient had 20 X-ray treatments extending over twelve months, with the 
following result: Able to walk three to four miles without difficulty, and to work on 
own allotment. No pain either night or day. No treatment since 1933. No 
relapse. Improved if anything. 

II. G. B., male, aged 64. 


History.—For a year both knees had tended to “give way.” For six months 
there had been great pain in the knees, and the patient had to use crutches. 

First seen, December 1931. Radiographs showed extensive osteo-arthritic 
deformity of both knees, osteophytes, and absorption of cartilage. The patient was 
unable to walk, or even to stand, without crutches, could do no work of any kind, 
and complained of “ jumping pain” at night. By May 1932—that is, after four 
months’ treatment, with only twelve X-ray exposures, he had discarded his 
crutches in favour of a stick, and was practically free from pain. 

Treatment at intervals till two years ago. None since. To-day he can walk 
without a stick, and does some work indoors. No return of pain. Radiographic 
picture practically unchanged. 

These cases (from the Radio-therapeutic Department, General Hospital, Croydon) 
are shown : (a) To demonstrate the remarkable effects of X-ray treatment in some 
cases of osteo-arthritis. (b) To show that however appalling the radiographic 
picture, one should not despair of benefiting a patient, even to the point of restoring 
function. (c) To illustrate the fact that, despite disappearance of pain and regained 
mobility, the X-ray findings do not materially change. (d) To prove that good 
results, once obtained, may in some cases last for years without further treatment. 

It is true that by no means all such cases will respond in a similar way; but it 


is also true that in any given instance the only way of finding out what will happen 
is to give a trial course. 


Posterior Interosseous Paralysis.—HaroLpD Epwarps, M.S. 


This patient, a painter, aged 56, in January 1935 knocked his hand against 
a drawer when trying to open it. He did not notice anything wrong at the time, 
but in the evening his thumb swelled and he could not use it. 

First seen on February 18, 1935, referred by Dr. David MacMyn. He was 
unable to straighten the right thumb. The tendons of the extensors could be felt 
but the muscles were not working. There was considerable difficulty in active 
flexion of the fingers but this could be done if the patient’s attention was distracted 
from it. 

Tests showed reaction of degeneration in the extensor longus pollicis, the extensor 
brevis pollicis, and the extensor ossis metacarpi pollicis. 

The patient is still under treatment in the Massage Department of King’s College 
Hospital but there has been little improvement in the condition. 

There is some doubt as to the nature of the paralysis. There has been a definite 
history of injury, but in view of the patient’s occupation lead palsy was considered. 
Blood examination, however, shows there to be no evidence of this. 
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Subpectoral Sarcoma: ? Lymphosarcoma ? Myosarcoma. — HAROLD 
EDWARDS, M.S. 

The patient, a woman, aged 49, was first seen in November 1934. A painless 
rounded swelling, subjacent to the right pectoralis major, had been noticed for the 
past two months. All investigations, including X-ray, were negative. 

_ December 1934. Operation: The pectoralis major was partly divided to expose 
the swelling. This was found to be a tumour encapsuled at its free margin but 
with no definite edge at its inner aspect. It infiltrated the axillary vessels at the 
apex of the axilla. The mass was excised as completely as possible, and when the 
wound healed a course of X-ray therapy was given. Microscopical examination 
showed the growth to be a mixed-cell sarcoma in which there was considerable 
degeneration. There was no indication of its tissue of origin. 

In May 1935 a gastro-enterostomy was performed on account of pyloric stenosis, 
At this time the condition of the axillary wound was satisfactory. Shortly after- 
wards a recurrence of the sarcoma underneath the scar was visible and has increased 
in size despite further treatment by X-rays, by a course of Coley’s fluid, and later, 
lead selenide. 

Despite the present size of the swelling the patient is comparatively free from 
pain and remains well. 


? Intermittent Claudication.—Mavuricre E. SHaw, M.D. 

George O., aged 61. 

History.—Four attacks of phlebitis during the last thirty years. Six months ago, 
burning intermittent pain in left calf—worse on exercise, but occurring also during 
rest. Muscles of thigh go into “ cramp” on the very slightest exertion, and so he 
is now unable to walk or move much. There is a varicose ulcer on the anterior 
aspect of the left tibia. Limbs appear cyanotic ; temperature of right leg slightly 
higher than left. Both feet cold. Anterior tibial artery palpable in both feet. 
Cardiac and other systems: nothing abnormal discovered. Two years ago had 
similar though less serious cramps, and was treated successfully with padutin. 

Dr. F. LARKES WEBER said he thought the case was one, not of intermittent claudication 
in thrombo-angiitis obliterans, but of recurrent true muscular cramps in an arteriosclerotic 
subject. The pulsation in the arteria dorsalis pedis on both sides was exceptionally good. 


Diabetes and Bilateral Pulmonary Tuberculosis treated by Artificial 
Pneumothorax and Phrenic Evulsion.-—J. L. Livincstone, M.D. 

Mrs. A. G., aged 33, previously shown at a meeting of the Clinical Section in 
October 1934.* 

History.—Diabetes and pulmonary tuberculosis, clinically of recent origin, 
diagnosed by Dr. R. D. Lawrence in November 1932. At this time there was 
acute exudative tuberculosis throughout the left lung with cavitation in the upper 
third, and there was clinical and radiological evidence of active tuberculosis in the 
lower lobe on the right side. Marked toxic symptoms with temperature to 102° F.; 
pulse 100; sweats and loss of weight. Tubercle bacilli present in the sputum in 
large numbers. Treated by insulin (46 units per day.) 

Left artificial':pneumothorax induced, 29.12.32, followed by rapid diminution of 
the toxic symptoms. Insulin requirements fell to 18 units per day. Pneumothorax 
was maintained for fifteen months, when fluid developed (March 1934). In spite 
of gas-replacements, obliterative pleuritis occurred and the lung expanded. Left 
phrenic evulsion (Mr. J. B. Hunter), 2.10.34. 

The patient’s general condition has remained good and she manages her house 
and family. Occasional cough and trace of sputum (T.B. negative). Weight 
stationary. Signs of thickened pleura at left base with some crepitations in left 
upper lobe. Infiltration at right lower lobe has regressed since 1932. 

1 Proceedings, 1934, 28, 105 (Clin. Sect., 9). 
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Section of Comparative Medicine 
President—J. C. G. LEDINGHAM, C.M.G., M.B., F.R.S. 


[May 27, 1936] 


Erythromyelosis in Fowls (Yellow Anzmia) and its Treatment 
by Liver Extracts 


By H. P. Bayon 


(Molteno Institute of Biology and Parasitology, University of Cambridge) 


A PECULIAR type of anemia of the domesticated fowl was originally described 
by Bedson and Knight (1924). These authors considered it an anemic disease where 
a lipochrome pigment, similar to xanthophyll, appeared in the blood and tissues in 
excessive quantities. They tried to transmit the condition by inoculating thirteen 
hens, but only succeeded in producing anemia in three and these recovered in time. 


PATHOLOGY 


Later, Bayon (1929) recorded an outbreak of the same form of anemia among 
White Leghorn fowls in Kent and investigated the peculiar pathological features of 
the ailment. These were: the thickening of the walls of the femur bones and 
remarkable ossification of the marrow canal in the long bones, the frequent presence 
of the duodenal cestode, Davainea proglottina, together with the reappearance of 
the anemia in pullets of the same strain of fowls in successive seasons, which seemed 
to suggest’ the presence of an inheritable factor. The basic pathognomonic lesion 
was found in the enhanced proliferation of the erythroblastic sinusoids of the bone- 
marrow, inducing a premature entry of marrow cells of the erythrocyte series into 
the circulation; this was followed by their intensified destruction in the reticulo- 
endothelium of the liver and spleen. Diagnosis was made in the living bird by the 
appearance of an orange or yellow tinge of comb and wattles, accompanied by the 
presence of a low erythrocyte count (a million or less), great disparity in size, 
morphology,and maturation degree (or hemoglobin content) of individual erythrocytes, 
the presence of marrow cells of the red series and a corresponding low haemoglobin 
percentage of the whole blood. 

On the farm where the disease was originally discovered, the incidence of anzemic 
fowls was found to vary between 7 and 9 per cent. each year in a population of two 
thousand White Leghorns. The ailment gradually died out in the course of four or 
five years, without any appreciable alteration in management or feeding having been 
made. Though on this farm only White Leghorns were affected, elsewhere White 
Wyandottes and Rhode Island Reds have been observed to be susceptible to 
erythromyelosis. The two white breeds, Leghorns and Wyandottes however 
predominate. On other farms the presence of tapeworms was not constant. It 
was noted that anemia identical in type to erythromyelosis may occur in fowls 
without the presence of tapeworms and that conversely, the experimental infestation 
of chickens in the laboratory with D. proglottina will produce not erythromyelosis 
anemia, but emaciation and slow growth; this is the outcome of many experiments. 

McGowan (1932) who recorded anwmia in 65 fowls out of 800 White Leghorns 
in Great Britain, concluded that the disease was present in approximately 3 per cent. 
of all poultry ; this however is scarcely accurate. In the course of nine years I have 
been able to discover only nine farms on which the disease occurred and on these 
not more than one per cent. of the birds were affected each year. Everywhere the 
disease appeared and then disappeared without any exterior cause being noticeable. 

Numerous and repeated attempts at transmission seemed to result in an increase 
of the red blood-corpuscle numbers and hemoglobin content of the blood of the birds 
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inoculated, which increase lasted several weeks; “ yellow anwmia”™ or definite 
anatomical lesions could not be produced with regularity, whilst the majority of the 
injections of whole blood or liver and spleen emulsions proved completely negative. 
It may be added, that, it having been noticed that there appeared to be a hereditary 
factor connected with the ailment, inoculations were made in fowls closely related 
to those diseased ; batches of from eight to twelve fowls were chosen, together with 
an equal number of controls. Erythromyelosis developed fitfully in both groups, so 
that no conclusion was possible. 

Naturally, the resemblance between erythromyelosis and “ pernicious anemia” 
in man could not fail to be noticed, especially in view of the strange correlation 
between the tapeworms and the bemopathy in these birds and a similar sequence 
in relation to the Diphyllobothrium latum infestation in man. 

The appearance of erythromyelosis in succeeding generations of fowls from one 
stock seemed at first to provide a distinction from pernicious anemia in man, but 
recent studies [Wilkinson and Brockbank, 1931; L. Winternitz, 1932] may indicate 
that ansmic conditions can occur in succeeding generations of close relatives, in a 
manner suggestive of inheritance. 

As to the pathology of erythromyelosis, it is noticeable that the ossification of 
the marrow canal is a feature of osteosclerotic anwmia or marble-bone disease 
(Albers-Schénberg, 1907). It would not be profitable to enumerate resemblances or 
differences, because it has become evident in the course of time that erythromyelosis, 
or yellow anemia of the fowl, is a type of hamopathy peculiar to these birds, and 
which therefore deserves a name of its own. 

It may be mentioned that the bleeding-time is prolonged ; instead of the normal 
of 1 min. 45 sec. to 2 min., it is 2 min. 45 sec. to 3 min. The resistance of the 
erythrocytes to saline is diminished ; instead of the normal 0°25 per cent. it is 0°35 
to 0-37 per cent., that is to say, the erythrocytes lake in a stronger saline solution. 

Regarding the wtiology, one may perhaps assert that erythromyelosis is not due 
to the action of bacteria or protozoa, and that if it is caused by a “ virus,” this has 
not been demonstrated, 

Among “ yellow anemic” fowls single instances can at times be detected, in 
which the lack of reaction after liver treatment, the excessive fragility of the 
erythrocytes, and the different marrow lesions, seem to justify the separation into a 
distinct group, possibly more akin to “hwmolytic jaundice” in man. Such fowls 
have been noticed only in single instances. 

Then it may be added that several other types of anwmic diseases have been 
distinguished in fowls which differ not only anatomically, but in course and incidence. 
In these, as a rule, the combs and wattles are pale, not yellow; in these pale or 
grey unemias the bones are unaltered and the histological picture in the marrow is 
different. This is particularly the case in the disease called ‘ erythroleucosis ” by 
Jarmai (1930), which is definitely transmissible in series by the inoculation of liver 
or spleen emulsions and in which the reticulo-endothelial cells are mainly affected, 
so that monocytes appear in thé blood in increased numbers and the anemia 
develops in the late stages, i.e. is secondary. 

In erythromyelosis, a primary and specific proliferation of the erythrocyte- 
producing tissues occurs, whilst those developing lymphocytes or lymphoidal cells 
are affected in later stages. In view of the close manner in which the cells of the 
marrow are grouped, it is not astonishing that immature lymphoidal cells may invade 
the circulation when the erythroblastic sinusoids are disturbed; but there is & 
difference in time and degree between these distinct diseases. 

Such observations may be taken as an added argument in favour of the 
polyphyletic view or interpretation of the blood formation of the domesticated fowl, 
for it can be seen that not only is the pathology of erythrocytic and lymphocytic 
diseases definitely distinguishable, but their reaction to liver treatment differs 
widely. 
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SPECIFIC TREATMENT 


The treatment of anemic fowls by means of liver feeding and the injection of 
liver extracts presented particular interest, because the test and standardization of 
such extracts has to be made by the clinical observation of the reticulocyte response 
of persons suffering from macrocytic (pernicious) anemia; a method which presents 
obvious disadvantages. If fowls with erythromyelosis proved suitable for this 
purpose, it was to be expected that further information might be obtained in relation 
to the mode of action of liver extracts, a subject which is still obscure. 

Previous Trials with Liver Feeding and Extracts in Fowl-anemia.—When 
the first cases were observed treatment was begun by feeding cooked liver from 
fowls; this brought about a prompt increase in the number of erythrocytes, 
from 1,200,000 to 2,000,000; the hemoglobin rose, within a fortnight, from 15 
degrees on the Sahli scale (normal about 60 degrees) to 30 degrees; yet the fowls 
died in a month or six weeks and the disease appeared to be invariably fatal in spite 
of treatment. 

The result of these attempts to influence erythromyelosis by feeding cooked 
liver did not agree with the success obtained in relation to pernicious or macrocytic 
anemia in man. McGowan (1932) then obtained fowls in which yellow anzmia had 
become noticeable. Though McGowan does not mention the fact, the type of fowl- 
anemia he observed corresponded closely to that described by Bedson and Knight 
(1924), and later Bayon (1929); thus reference is made to the bones being 
“ sclerosed ’’ and to the presence of the cestode Davainea proglottina in the duodenum. 
Indeed, McGowan (1932) suggested that a supply of anemic fowls might be obtained 
by placing them on slug-infested ground, since the slug Agriolimaz agrestis has been 
shown to be the intermediate host of D. proglottina. Unfortunately the problem 
is not so easily solved, for the presence of D. proglottina brings about the development 
of erythromyelosis only in certain particular instances, that is in families where 
the anemia occurs even without the help of the cestode, as previously explained. 
However, McGowan (1932) fed these anemic fowls with liver and injected them 
with an eighth of a vial of liver extract, whereupon a remarkable and prompt 
increase in the numbers of the erythrocytes and hemoglobin percentage took place ; 
for example, from 1,000,000 erythrocytes per c.mm. to 1,700,000 or even 2,000,000, 
the hemoglobin went from twenty to double that percentage (scale is not mentioned). 
Notwithstanding this sudden rise, the improvement was not lasting; even with 
continued injections, both erythrocyte numbers and hemoglobin dropped again, and 
the birds died within a month or so. The influence of the injections on the 
morphology of the erythrocytes, if any, is not recorded. In some no response 
whatsoever was obtained, even from repeated injections of liver extract ; an example 
would be Hen 371, Chart 9, on page 31 in McGowan (1932). In this bird the 
erythrocyte count seems to have varied between 500,000 and 750,000, whilst the 
hemoglobin was no less than 30 per cent., a remarkable proportion, which gives a 
high colour-index, whilst, as a rule, in erythromyelosis the colour-index is below 1. 
Repeated injections caused no alteration in the erythrocyte numbers or hemoglobin, 
and when the fowl was killed “sclerotic ’’’ bones and aplastic marrow were detected. 
The same lesions occurred in other fowls that did not react favourably to injections. 

Personal observations.—Soon after the first tests, it became evident that the blood 
of healthy fowls was subject to sudden and unexpected fluctuations, so that unless 
these were taken into consideration, experimental errors might arise. Blakemore 
(1984) observed what he calls “a consistent variation” in relation to the numbers 
of the cell elements of the fowl and pigeon. Palmer and Biely (1935) after an 
extensive study of the blood-counts of White Leghorn fowls, concluded that the 
erythrocyte and leucocyte counts fluctuate around a certain level characteristic of 
the individual. In relation to hemoglobin, the recent observations of Schultz, 
Elvehjem, Hart, and Halpin (1936) and also Harmon (1936) on laying-hens, pullets, 
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and cockerels, of different ages, have shown that considerable fluctuations accom- 
pany egg-laying in the hen, and in the cockerel are noticeable as the result of the 
influence of hormones. These alterations explain the great differences in the mean 
values recorded by different authors relatively to the hemoglobin content of the 
fowl’s blood. 

These authors obtained arithmetrical mean values, but it seemed to me that the . 
alterations of the blood could be better demonstrated by the aid of a graphical 
method and therefore the erythrocyte numbers and hemoglobin content of the blood 
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Fig. 1.—Erythrocyte count of healthy fowls observed during 1935, Each dot 
v represents blood-count. 
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Fic. 2.—Hemoglobin content of blood of 300 fowls of different ages and both sexes. 
Random sampling; Sahli’s Hemoglobinometer. 


of fowls of different breeds were- plotted out. It will be seen that the majority of 
healthy or apparently healthy fowls number between two anda half millions and 
just over three millions erythrocytes per c.mm. (fig. 1). Hemoglobin on the 
Sahli scale was seen in most instances to be within the limits of 55 to 60 degrees, 
corresponding to 10-3 grammes per cent, (fig. 2). As stated there are differences 
due to age, sex, and state of health. 

Next, selected birds were kept under observation during prolonged periods, for 
three months or more, and the red blood-corpuscles counted every three days; it 
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was ascertained that sudden fluctuations do occur at irregular intervals, though, as a 
rule the average remains within certain individual limits (fig. 3). 
Then the effect of liver feeding and injection was studied on healthy fowls and it 
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HIG. 6.—Showing the recurring fluctuations in the blood of a male bird. Fowl No. 393. 
Chronic coccidiosis. Kept in a single pen. Blood examined for hwmoglobin and 
erythrocyte number every three days. Observations began March 29, 1985. Death 
occurred Angust 27, 1935. 
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Fig. 4.—White Leghorn hen No. 426, treated as‘stated; blood examined alternate days during 
seven months; from July 19, 1955, to February 18, 1936. 
































was noted that even repeated massive doses were not capable of increasing the 
numbers of the erythrocytes or hemoglobin content of the whole blood beyond the 
usual or physiological limits that had already been ascertained (fig. 4). It may be 
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added, that repeated injections of liver extract every other day during a month 
resulted in fowls dying with a permanently damaged liver, which was found to be 
swollen, congested, and friable; microscopically, there was dilatation of the 
interacinary capillaries and fatty infiltration of the liver cells. 

These various tests seem to suggest that the effect of these liver extracts was in 
some way specific for diseased erythrocytes and that they did not affect healthy 
blood ina similar manner. As evidence bearing on these views, the chart relative 
to a fowl with erythromyelosis is shown (fig. 5), and it will be noted, in accordance 
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Fic. 5.—Erythromyelosis fowl under treatment from October 23, 1934, till death on 
December 29, 1935. 


with what had been previously observed, that though a prompt and effective reaction 
occurred after the first few injections of liver extract, this was followed by a phase 
of depression, notwithstanding continued injections. After a short period, another 
rise took place, followed by another drop, which all further injections could not alter. 
In this fowl, life was maintained for over a year. A permanent cure did not 
result and on death the usual anatomical lesions of erythromyelosis were 
revealed in bones, marrow, and liver. No tapeworms or other parasites were 
present. 
Alteration of the morphology of the erythrocytes 


Though a cure was not obtained, in addition to the increase in numbers of 
erythrocytes and total hemoglobin content, the influence on the morphology of the 
erythrocytes was no less remarkable, because it was more lasting. The deformed 
or immature cells of the erythrocyte series were noticed to reach the circulation in 
diminishing numbers, whilst the presence of mature and well-shaped erythrocytes 
was increasingly evident. This could be accurately ascertained, for ‘in dry films of 
the blood before treatment, out of every hundred erythrocytes examined, the 
proportion of morphologically normal cells was about 15 per cent., the remainder 
showing various degrees of irregularity in size and morphology (excentric nucleus, 
etc.) together with various degrees of bluish tinge of the cytoplasm. After a 
fortnight’s treatment, or five to six injections, the proportions were nearly reversed, 
for 80 per cent. of the erythrocytes were well’shaped and stained red, whilst the 
remainder would be either larger or smaller than the average or showed other 
pathological signs. This morphological improvement lasted till death supervened. 

These charts may be taken to show the therapeutic superiority of injected liver 
extracts compared with the results obtained by feeding liver, by which means only 
a moderate response was obtained. This would agree with the explanation of the 
pathogenesis of macrocytic anemia which is generally admitted. The theory is that 
in man, macrocytic anemia is due to the lack of an extrinsic factor in food and the 
absence of an intrinsic factor secreted in the walls of the digestive tract: both these 
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substances interact and form the so-called “ anti-anwmic ’’ or hemopoietic principle, 
which is then stored in the liver. This principle is absent in pernicious anemia 
livers. (Whitby and Britton, 1935.) 

With regard to anwmic fowls, it seemed that to supply the two factors through 
the bowels was not enough, for the therapeutic substance was not thoroughly 
digested and absorbed. Instead, when the ready-made anti-anewmic substance was 
injected and so added to the liver, the response was both prompt and remarkable, 
even if not lasting. 

The reason for this difference of response to treatment between anewmia in 
man and erythromyelosis in fowls is not yet explicable; it may be that the two 
diseases are totally different in etiology, or that the extract being made from the 
liver of a bovine, its action is not as completely effective as a similar extract 
from a bird’s liver; or that, once the yellow tinge is noticeable on comb and 
wattles, the anatomical lesions are too far advanced to be healed. In favour of 
this last view is that in November last year I noticed on a farm in the North 
some pale-looking birds and asked that they should be sent for examination; these 
particular hens arrived in May with deep orange combs and wattles, a blood-count 
below the million and all the other signs of erythromyelosis. 

Mode of action.—What did appear evident was that the hepatic extract did not 
act by stimulating the production of erythrocytes, since the marrow was actually 
suffering from over-stimulation; instead, it seemed to regulate the destruction of 
the erythrocytes in the liver and spleen. This was particularly suggested by the 
observation of blood slides taken during the course of injections; when it was 
apparent that the blood production was regulated and steadied: so that more and 
more mature erythrocytes joined the circulation and when there, they lasted longer. 
It may be taken for granted that the liver and spleen attract and disintegrate more 
readily not only old and effete erythrocytes, but also immature cells of the same 
cytological series which have joined the circulation before maturation as the result 
of a morbid impulse. 


These tests and experiments were made during the tenure of a Henry George 
Plimmer Fellowship in Pathology. 

Acknowledgment is also made to Prof. David Keilin, F.R.S. for continued 
kindly interest and advice during these prolonged investigations. 
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Evolution and Disease 
By J. P. Lockwart-MumM_Ery, F.R.C.S. 


AT first sight it might be thought that there is not much connexion between 
the evolution of living forms and the diseases of human beings, but if one considers 
the matter it is obvious that as many of the diseases which attack human beings, 
and all the epidemic diseases, are due to living organisms, these organisms must 
also have evolved in the course of time from previously existing living forms—in 
fact, the organisms and parasites of disease are just as much the result of evolution 
as man himeelf. 

We are perhaps too apt to think that evolution only works towards more 
elaborate forms of organism, and to forget that it works in all directions, some 
forms becoming simpler and others more complicated, some increasing their ability 
to harness and utilize their environment, some to diminish it, some becoming more 
active, others less active. There are numerous examples of evolution in both 
directions. Some of the chordates are little better than worms or sponges in appear- 
ance, but they are evidently descended from vertebrates as they still show evidence 
of a notochord and their embryo forms closely resemble those of some vertebrates. 

We are at present almost entirely ignorant of the steps which have occurred in 
the evolution of parasites. It is easy to suppose that the parasites have always 
been parasites, and that those we know have been evolved from simpler parasitic 
forms, but such thinking is certainly wrong. Parasites are descended from organisms 
which were originally capable of an independent existence and appear at some time 
to have evolved into a life of parasitism. Rafflesia, a flowering plant found in the 
Malay Peninsula, spends most of its life within another plant consisting of a mere 
absorbing mass of fine filaments, which penetrate the structure of the host. It has 
no specialized structure and absorbs all it requires from the juices of its host. Only 
when its reproduction becomes necessary does it exhibit any independent existence ; 
it then comes to the surface of the host and forms huge flowers of elaborate struc- 
ture. Can one doubt that such a parasite must originally have had an independent 
existence and that it has adapted itself to a parasitic existence comparatively late in 
evolutionary history? We find that at one stage in the life-cycle of very many 
parasites elaborate structure is still found and that in the embryo stages there is a 
free-living form. 

If we are going to set up as our standard of the most perfect result of the evolu- 
tion of organisms, that organism which has attained the most complete control over 
its environment, then Homo sapiens must come out on top by a wide margin. But 
are we justified in assuming any such standard of perfection just because we 
happen to have attained it ourselves? Evolution has not worked to attain any 
particular standard or to achieve any particular type of organism; it has worked 
haphazard in every direction. Might it not be equally true that the most perfect 
result of the evolution of organisms is the production of that organism with the 
simplest possible structure, with the ability to obtain food and other necessaries 
with the minimum of effort, with the simplest possible method of reproducing itself 
and with the ability to evolve, or if you prefer, to readjust itself to its environment 
with the greatest rapidity? If we assume ¢his as our standard of perfection then we find 
that it has been achieved by the viruses and bacteria, and that they easily head the list. 

We are naturally inclined to believe that man is the last, the most recent, 
product of evolution, that he is the latest development of all the millions of years 
during which the process of evolution has been going on, that he represents the 
last brick, so to speak, placed upon the edifice, though not the final one. But such 
a belief is quite unsound and is logically and demonstrably incorrect. It is surely 
obvious that no parasite, no organism that lives upon another, can possibly have 
been evolved before its host has come into existence. The organism which acts as 
host must be evolved first before the parasite can have reached a stage in evolution 
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which enables it to become parasitic upon that host. A parasite cannot exist before 
its host any more than a stockbroker can exist before there is a stock exchange, 
or a sailor before there is a ship. It must follow on purely logical grounds that 
man’s parasites must have been evolved long after man himself. It is sometimes 
assumed, and in a quite recent book by an eminent authority it. is actually stated, 
that the earliest forms of life were the amoebe and the virus. But it is evident 
that the viruses of human disease, are as a matter of fact, a much later product of 
evolution than man himself; at any rate the amceba of tropical dysentery must be 
so. It is inconceivable that the virus of smallpox can have been in existence 
before its host—man. A virus cannot have existed before its environment existed. 
It must be the other way about, and man must have existed for a very long period 
before the virus of smallpox had evolved to the stage when it could attack him. 
There are numerous other examples. The spirochete of syphilis could not have 
existed before man, for man is, as far as we know, its only host, and it seems 
probable that it only reached, comparatively recently, the stage when it could become 
parasitic on man. We have no evidence of the existence of syphilis among animals, 
though some monkeys can be infected with it, and there is no historical evidence of 
syphilis before the time of Christopher Columbus. Syphilis is one of the diseases 
which leaves evidence of its existence in the bony structures of the human body, 
so that if a human being has had well-marked syphilis the bones will show evidence 
of the disease as long as they last. Although great numbers of the bones of the 
ancient Babylonian and Egyptian civilizations have been preserved for our observa- 
tion, no one has so far discovered any evidence of syphilis in the bones or skulls 
of the remains of these civilizations. It seems almost certain that syphilis did not 
exist in Europe or the near East until after the discovery of America by Columbus. 
It may be, that, as has been supposed, Columbus and his men brought the disease 
over from South America, but we cannot be certain of this as there is no direct 
evidence, though it has been stated that some evidence of the disease is to be found 
among the relics of the Inca civilization. In any case syphilis appears to be quite 
a modern disease and it is certainly of much more recent origin than man himself. 

The viruses of human disease must all be more recent than man. It is 
an unpleasant fact to face, but it is nevertheless logically certain that all the viruses 
which are the cause of so many of the epidemic diseases have been evolved long after 
man himself was evolved. Measles, scarlet fever, influenza, and numerous other 
diseases are peculiar to man and, therefore, the organisms causing them have evolved 
more recently than he has. The same is true of many other diseases due to 
bacteria, such as diphtheria, tetanus, gas gangrene, typhoid, cholera, plague, and 
human tuberculosis, and of a great number of parasites such as those of malaria, 
hookworm disease, and sleeping sickness. 

All the evidence seems to point to parasites having been evolved from organisms 
which originally had an independent existence and consequently a much more 
elaborate structure. It seems reasonable to argue that those parasites, which at 
some stage of their life cycle have a free-living embryo and elaborate structure, 
must have taken to parasitism comparatively recently, while parasites which have 
evolved an entirely parasitic existence must be of much more ancient origin, and are 
the more perfected types. 

The bacteria and viruses which cause disease in man have attained the most 
complete form of parasitic existence of all, since they have cast off all traces of 
elaborate structure or of independent existence, even for the purpose of reproduc- 
tion. It seems only logical to consider that they too have been evolved from more 
elaborate and complicated organisms, that in fact they are not the lowly forms of 
life we are accustomed to assume them to be, but the most perfect examples of 
parasitic evolution. 

We know that evolution of species results from mutations or changes which 
occur in living organisms and which are preserved and encouraged. by natural 
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selection. That is, if a mutation occurs which has a possible chance of survival 
owing to the occurrence of a suitable environment, it will have a chance of surviving 
and forming a new variety, or possibly a new species. The chances against any 
individual mutation surviving are very considerable, the vast majority of mutations 
for one reason or another die out, and it follows that the more rapidly any particular 
organism reproduces itself the greater will be the chance of mutations for new forms 
occurring and of any mutation surviving and being perpetuated in a given time. In 
other words, the more rapidly an organism reproduces itself the greater chance it 
has of evolving a new type or variant in a given time. The chances of any type of 
organism evolving a new variety, better suited to the environment or able to live in 
a different environment to the original organism, are obviously greater if the 
organism in question is one which reproduces itself very rapidly. Man, whose rate 
of reproduction is very slow, about three to four generations in a century, evolves 
very gradually. In the last 100,000 years there have no doubt been changes in 
man’s structure but they have not been very great, and, if we compare the teeth and 
bones that have been unearthed of human beings who lived 100,000 years ago with 
those of modern man, the differences are less than exist between different individuals 
at the present day. With bacteria and viruses there is quite a different state of 
affairs. Many bacteria reproduce themselves at an almost incredible speed ; certainly 
millions of generations in a day, and, although we cannot prove it so easily, it is 
fairly certain that the viruses have a similar ability of rapid reproduction. The 
evidence of such rapid reproduction in viruses is indirect, since they are invisible, 
but such diseases as smallpox and foot-and-mouth disease, which are known to be 
due to viruses, would be inexplicable otherwise. 

lt follows that bacteria and viruses are capable of evolving a new type or variety 
with far greater speed in terms of time than is possible for their hosts, whether men 
or animals. We can have no hope of evolving an immunity by natural processes to 
bacterial and virus diseases, since even were it possible for man to evolve immunity 
to virus disease these parasites could evolve a new variety much more rapidly than 
any immunity man can evolve to resist their invasion. 

It would seem probable—one might almost venture to say certain—that in the 
future new types of disease due to bacteria and viruses will be evolved, even more 
deadly than those which we now know of. In the race between man and his parasites, 
especially the virus diseases, it would seem that the former has little chance owing 
to the much greater power of evolvement of new types possessed by the viruses and 
that man is threatened, if he has to rely upon natural processes alone, by eventual 
extermination. A similar fate, probably due to much the same cause, overtook the 
great reptiles which for some 200 million years lived and flourished on this earth. 
We can never know exactly how they were exterminated, but it seems most probable 
that the evolution in time of some parasite able to live upon them and kill them 
was the cause of their downfall. The same fate would seem in store for man, unless 
he can, by the use of his brains, find means of preventing the bacteria and viruses 
from obtaining an entrance to his body, or of so raising his own immunity by 
artificial means that he can survive their attack. By such means he has already 
successfully conquered smallpox, diphtheria, and plague, and it is probable that his 
means of defence will increase more rapidly as time goes on, but the fight will be 
a never-ending one and any breakdown of civilization such as results from great 
wars will at once give the virus diseases their chance, with disastrous consequences. 
In fact, after the great war of 1914-1918 we saw this when a new form of virus, the 
so-called pneumonic influenza, attacked human beings and killed in a few weeks 
more people than the shells and bullets had done during five years of war. } 

By knowledge alone, and its proper application, can man hope to survive in his 
present numbers through the next few thousand years. That he will do so success 
fully I have little doubt, but many factors are concerned, among which peace and 4 
properly-ordered civil state, which allows scientific knowledge full development, are 
perhaps the most important. 
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An Experimental Investigation of the Lymphatic System 
of the Teeth and Jaws 


‘By ALEXANDER MacGregor, M.A., M.B., B.Chir. 


ABSTRACT.—A review of the literature is given, followed by a consideration of the 
available methods of demonstrating the lymphatic system in the area of the teeth and jaws. 

A new method of demonstrating this system by the injection or application of lead 
acetate intra vitam, is described, and the technique is explained. The method can be 
employed to reveal macroscopic or microscopic lymph channels in any part of the body, and 
is especially of value where decalcification of the hard tissues has to be carried out in the 
preparation of the sections. 

The various types of experiment which have been performed are described, and the 
macroscopic and microscopic results dealt with separately. 

Among the macroscopic results, the lymphatic drainage of various parts of the jaws is 
described, and the large amount of anastomosis and cross anastomosis between the vessels 
is shown. A comparison of the lymphatic system in this region in the guinea-pig, cat, dog, 
and monkey is given, and it is demonstrated that the guinea-pig and monkey possess 
submental and supraclavicular lymph nodes which assist in the drainage of this area in 
addition to the submaxillary and cervical groups of nodes possessed by the cat and the dog. 

Among the microscopic results, the way in which the mass makes its way from the gingival 
tissues through the bone, and is found in the pulp, dentine, and cementum of the tooth, even 
where no pressure is applied, is described. The communication of the lymphatic vessels of 
the pulp with those of the periodontal membrane and the path of the mass down the 
periodontal membrane from the gingival trough, and its entry into the alveolar bone from 
this situation are demonstrated, and the way in which the mass reaches the pulp, dentine, 
and cementum of the tooth from the gingival tissues is discussed. 

The significance of various concentrations of the mass in the tissues, particularly the 
dentine, is also discussed. Control experiments are described, the conclusions which have 
been reached are given, and the lines on which further experiments are being continued are 
indicated. 

Finally, the application of the results to the pathology of infection in this region, 
particularly paradontal disease, is given, and also their application to the phenomena of 
injection anesthesia 


RESUME.—Revue de la littérature, suivie d'un examen des méthodes qui existent pour 
démontrer le systéme lymphatique dans la région des machoires et des dents. 

Description d'une nouvelle méthode pour démontrer ce systéme par l'application ou 
l'injection intra vitam d’acétate de plomb, et explication de la technique employée. Cette 
méthode peut servir pour montrer les canaux ]ymphatiques macroscopiques et microscopiques 
de n'importe quelle partie du corps, et elle est surtout utile quand il est nécessaire de 
décalcifier les tissus en préparant les sections. 

Description des différentes expériences qui ont été faites, et discussion séparée des 
résultats macroscopiques et microscopiques. 
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Parmi les résultats macroscopiques l’auteur décrit le drainage lymphatique des différentes 
parties des machoires, et le grand nombre d’anastomoses entre les vaisseaux. Les systémes 
lymphatiques de cette région chez le cobaye, le chat, le chien, et le singe sont comparés, et 
il est démontré que le cobaye et le singe possédent des glandes sous-mentales et sus- 
claviculaires aidant au drainage lymphatidue de cette région aussi bien que les glandes sous- 
maxillaires et cervicales qui se trouvent aussi chez le chien et le chat. Parmi les résultats 
microscopiques, l’auteur décrit comment la masse passe du tissu gingival a travers l’os, et se 
retrouve dans la pulpe, dans Ja dentine et dans le cément des dents, méme sans |’emploi 
d’aucune pression. La communication entre les vaisseaux lymphatiques de la pulpe et ceux 
de la membrane périodontale, ainsi que le chemin de la masse le long de cette membrane 
depuis le creux gingival, et son entrée dans |’os alvéolaire depuis ce point sont démontrés, et 
le chemin par lequel elle pénétre dans la pulpe, dans la dentine et dans le cément est discuté. 
La signification des différentes concentrations de la masse dans les tissus, et surtout dans la 
dentine, est discutée. Description d’expériences de contréle ; conclusions; description du 
genre d’expérience qu'il est proposé de faire. 

Finalement l’auteur discute l’application des résultats obtenus 4 la pathologie des 
infections de cette région, et surtout des maladies parodontales, ainsi que leur application 4 
)’anesthésie par injection. 


ZUSSAMMENFASSUNG.—Nach einer Literaturiibersicht bespricht Verf. die Methoden, die 
zur Darstellung der Lymphbahnen des Zahn- und Kiefergebietes dienen kénnen. 

Eine neue Methode zur Darstellung dieses Systems, durch intravitale Applikation oder 
Injektion von Bleiacetat wird geschildert und die Technik beschrieben. Diese Methode 
kann zur Darstellung der makroskopischen und mikroskopischen Lymphbahnen irgendwelchen 
Teiles des Kérpers verwendet werden, und ist besonders wertvoll, wenn die Entkalkung 
harten Gewebes bei der Herstellung der Schnitte notwendig ist. 

Verf. beschreibt die verschiedenen Arten von Versuchen, die ausgefiihrt wurden und 
behandelt die makroskopischen und mikroskopischen Ergebnisse einzeln. 

Unter den makroskopischen Ergebnissen wird die Lymph-Drainierung von verschieden en 
Teilen der Kiefer beschrieben. Die reichlichen Anastomosen zwischen Gefiissen der gleichen 
Seite und mit solchen der Gegenseite werden dargestellt. Die Lymphsysteme dieses Gebietes 
bei Meerschweinchen, Katzen, Hunden und Affen werden verglichen, wobei es sich 
nachweisen lisst, dass Meerschweinchen und Affen submentale und supraklavikuliire 
Lymphdriisen besitzen, die in der Drainierung dieses Gebietes helfen, ausser den sub- 
maxilliren und cervikalen Lymphdriisen, die sich auch bei Katzen und Hunden befinden. 

Unter den mikroskopischen Ergebnissen beschreibt Verf., wie die Masse aus den gingivalen 
Geweben durch den Knochen gelingt, und in der Pulpa,dem Dentin und dem Zement der 
Ziihne wiedergefunden wird, auch wenn kein Druck ausgeiibt wird. Die Verbindung der 
Lymphgefiisse der Pulpa mit denen des Periodonts, der Weg der Masse durch das 
Periodont vom Zahnfleischtrog aus und ihr Eintritt in den Alveolus werden dargestellt, 
ferner wird ihr Weg in Pulpa, Dentin und Zementum aus den gingivalen Geweben 
besprochen. Die Bedeutung der verschiedenen Konzentration der Masse in den Geweben, 
besonders im Dentin, wird besprochen. Verf. beschreibt seine Kontrollversuche, gibt die 
Schliisse die er aus dieser Arbeit zieht, und weist auf die Richtung der Fortsetzung seiner 
Versuche hin. 

Endlich bespricht er die Bedeutung dieser Ergebnisse fiir die Pathologie der Infektionen 
dieses Gebietes, insbesondere fiir paradentale Erkrankungen, und fiir die Injektions- 
aniisthesie. 


‘SUMMARY OF LITERATURE 


Sappey in 1874 appears to have been the first investigator to describe the course 
of the lymphatics of the mouth, cheek, and lips. His descriptions and illustrations 
have been extensively copied into the textbooks, and it is a tribute to Sappey that his 
illustrations remain practically unchanged in the anatomical treatises of to-day. 
Sappey’s work was carried out on dead human and animal bodies, but as he was 
primarily investigating the gross lymphatic drainage of the mouth and cheeks, there 
is no detailed description of the dental region. 

Schweitzer in 1907 and later in 1909 was the first to investigate the lymphatic 
system of the dental region. Using dead premature foetuses from six months up to 
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full term, with a few dead adults as controls, he succeeded in demonstrating 
lymphatic vessels coursing from the gums to the lymphatic nodes. Using the 
so-called Gerota mass (vide infra) and other masses of similar composition, but 
substituting different oil pigments, he endeavoured to map out the differential 
lymphatic drainage of various regions of the upper and lower jaw, these results are, 
however, incomplete. Schweitzer alsodemonstrated what appeared to be lymphatic 
vessels in the pulps of several teeth, being the first to do so. 

Noyes in 1917, and Dewey and Noyes in 1928 investigated the lymphatics of 
the dental region in more detail, working on dead dogs and using Gerota fluid as 
their injection material. By subperiosteal injection on the sides of the jaws and by 
direct injection into the pulp of the tooth under pressure, they confirmed the results 
of Schweitzer and again demonstrated what appeared to be lymphatic vessels and 
spaces in the dental pulp. They also described and illustrated with drawings the 
course of the lymphatics from the upper canine via the infra-orbital canal to the 
submaxillary lymph nodes, and from the lower canine also to the submaxillary 
nodes via the mental foramen. Another interesting point made by these observers 
is that the lymphatic vessels of the pulp appear to anastomose with those of the 
periodontal membrane as they leave the apical foramina. They suggest that the 
lymphatic drainage of the outer and inner slopes of the gum is separate from the 
vessels of the periodontal membrane and the pulp of the tooth. The latter system 
they liken to a funnel draining downwards from the gingival trough and pulp of the 
tooth and narrowing as it reaches more deeply into the bone. 

On the subject of lymph flow in the dentinal tubules much work has been done 
and the results are extremely contradictory. As far back as 1837 Linderer, and 
Retzius in the same year, considered that the dentinal canals transported a fluid ; 
this theory was supported by Lessing, Krukenberg, Tomes, Magitot, and others. 
Black in 1886 noted the fact that staining of the dentine sometimes followed 
hemorrhages into the pulp and suggested that this might be due to a flow of fluid 
up the dentinal tubules. Morgenstern in 1896 somewhat surprisingly stated that he 
had succeeded in staining endothelial cells in the dentinal tubules and that they 
were therefore true lymphatic vessels. 

Hanazawa in 1917, succeeded in injecting the dentinal canals with a soot- 
gelatine injection mass under a pressure of 10 to 12 atmospheres and assumed 
in consequence a stream of fluid in vivo between the fibril and walls of the tubule. 
The enormous pressure used would, however, appear to vitiate entirely any such 
assumption. 

Boedecker in 1922 postulated an efferent lymph stream in the dentinal fibril and 
an afferent stream in the circumfibrillar space; of this, however, he gave no 
experimental evidence. 

Fish in 1926 and 1927, using live anesthetized animals, showed that particles of 
Indian ink inserted into the pulp were carried along the dentinal tubules in a space 
between the fibril and the wall of the tubule, and gave evidence of an ebb and flow 
of lymph along this path and also of a flow of lymph up and down the tooth by the 
marginal lymph plexus. 

Another school of thought holds that the space between the fibril and the wall 
of the tubule along which dyes travel is an artefact caused in fixation, and that in 
vivo the fibril fills the tubule completely. Walkhoff in 1893 also gave this 
opinion. Lams in 1921 reported that the fibril completely fills the canal in the 
predentine but shrinks in the dentine to the centre of the lumen of the canal, where 
in the fixed sections it appears to be surrounded by a space. 

Meyer, in 1926, described the dentinal fibre shrinking strongly on fixation, and 
considered that this shrinkage gave rise to the space between the fibril and wall of 
the tubule. He repeats this view in 1931. Weidenreich in 1929, and Korte in 1932 
also agree with this view. More recently Berkelbach van der Sprenkel in 1935 
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argues on hypothetical grounds that the fibril probably shrinks away from the 
wall of the tubule during fixation and that the space is therefore an artefact. This 
author also assumes the transport of fluid material via the fibril itself, of this, 
however, he gives no proof. 

The view that the space between the fibril and the walls of the tubule is an 
artefact would seem to be fallacious, since in Fish’s experiments solid granules of 
Indian ink were transported along this space, and it would appear at least unlikely 
that these particles could move from place to place in a dead tissue. 

It would also appear to be improbable, on theoretical grounds, that the living 
fibril of the odontoblast should be enclosed in the matrix of the dentine, which is 
apparently impermeable to fluids, with no surrounding lymph through which an 
interchange of oxygen, products of metabolism, &c., could take place. 

The present writer also holds the view that this space is not an artefact but is 
present in vivo, and considers that experiments to be described later, support this 
contention. 

METHOD 


At the beginning of this investigation, numerous experiments were carried out in 
an endeavour to find a suitable injection mass. Since the object of the experiments 
was to find the paths taken by the lymphatics around and within the teeth, in 
addition to the course taken by the larger lymphatic channels to the lymph nodes, 
it was necessary to prepare sections of the hard and soft tissues together. Of the 
two available methods it was found that with the Koch-Weil technique, in which 
the sections are eventually prepared by grinding, the soft tissues were liable to be 
badly damaged. The second method, in which the hard tissues are decalcified, was 
therefore adopted. 

A large number of possible injection materials was thus eliminated, as any 
injection mass that was not acid-fast, would be attacked by the acid during the 
process of decalcification, and fail to show in the microscopical sections. 

Experiments were made, using water-soluble, acid-fast dyes, such as erythrolitmine 
and trypan blue. These dyes, however, diffused out into the tissues, and although 
the appropriate lymph node to which the lymphatic vessels of the area drained was 
found to be stained by the dye, the paths by which the dye had travelled were not 
revealed. 

The work of Wislocki on the staining of amphibian larve with benzidine dyes 
such as trypan blue, in which he showed that these dyes appeared to possess a 
particular affinity for lymphatic endothelium in the amphibian larve, suggested the 
possibility that they might also possess a similar affinity for lymphatic endothelium 
in the adult mammal. This, however, was not found tobethecase. The lymphatic 
endothelium did not appear to be stained to a greater degree than the other tissues 
in which the dye had diffused, and it was certainly not sufficiently selective to make 
the lymphatic channels at once apparent. 

Mercury, used by the older anatomists in their investigations of the larger 
lymphatic trunks, was impracticable, since the channels in the paradontal region were 
too fine to permit of its introduction into them by means of a needle. 

Indian ink was tried, but was found to be disappointing in use, since the particles 
tended to aggregate at the point of injection, preventing the mass from entering 
freely into the tissue spaces. The injection masses used by most other workers in 
their investigations of the lymphatic system were the oil-soluble masses of the type 
known as Gerota mass. This mass consists of Prussian blue (2 parts), turpentine 
(3 parts), and sulphuric ether (15 parts). - Originally advocated by Gerota, it was 
used by Schweitzer in his experiments, and later used by Noyes, Dewey and Noyes, 
and Jamieson and Dobson—by the latter workers in their investigation of the 
lymphatic drainage of the tongue. 
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This injection mass was tried in the present series of experiments, using the 
original Gerota mass and also masses of similar type, but substituting different oil 
colours in an endeavour to map out the regional lymph drainage of various parts of 
the gums and teeth. These masses, while revealing the grosser lymphatic channels, 
suffered from the defect that the oil was immiscible with the body fluids in the 
tissues. A further objection was found to be that the oil solvents, such as xylol, used 
in preparing the microscopical sections tended to dissolve out the oil-soluble dyes 
from the tissues. 

The available methods of injecting the lymphatic system did not appear to be 
very satisfactory, and accordingly further experiments were made in the endeavour to 
improve upon them. 

X-ray-opaque salts, such as potassium iodide, were injected and the specimen was 
X-rayed, but it was found, as expected, that while larger channels could be seen, 
the trabeculz of the bone interfered with the interpretation of the results, and the 
method was abandoned. 

Trial was then made with salts which would produce a fine precipitate when 
brought into contact with the body fluids, and then circulate through the tissues with 
these fluids in the form of a suspension, and experiments were continued on these 
lines. Of these salts, the best was found to be lead acetate. This sait, used in 
qualitative organic chemistry as a reagent for precipitating proteins, forms a fine 
white precipitate remaining for some time in suspension on being brought into 
contact with mammalian serum. It was found that a strong solution of this salt 
used as an injection mass gave excellent results. It spread well from the point of 
injection, and the lymphatic vessels were shown clearly as channels filled with the 
white suspension. 

Lead acetate was particularly suitable for use in these experiments, since the 
white precipitate in the tissues could be converted into the black insoluble lead 
sulphide by bringing sulphuretted hydrogen into contact with it, and the injection 
mass thus fixed in an insoluble and recognizable form. By this process the distri- 
bution of the injection mass in the tissues could be observed post mortem in the 
microscopical preparations. 

In order to find out the nature of the senstaliate which was formed by the 
solution of lead acetate on contact with the body fluids of the animal, investigations 
were carried out in vitro, using human and animal ‘serum. 

Addition of the solution of lead acetate to the serum caused the immediate 
deposition of the precipitate even when the lead salt was present in high dilution, 
showing that the precipitate could not be merely the lead acetate coming out of 
solution owing to an alteration in the amount of available solvent. 

The precipitate was very fine and remained in suspension for a considerable time. 
It could not be separated from the solution by ordinary methods of filtration as it 
passed through fine filter-papers, and in consequence had to be separated from the 
solution by the centrifuge. The precipitate was collected after being washed and 
centrifuged several times to remove any soluble contaminants, and was then 
analysed. The main features of this analysis were that lead was present, showing 
that the precipitate was a lead compound and not merely an organic substance 
precipitated out of solution by the presence of the lead. 

Further investigation of the exact nature of the precipitate is being carried out, 
but it would appear that the precipitate is very fine, passing through filter-papers 
with ease, and that it probably consists mainly of a complex compound of lead and 
the proteins present in the body fluids, of a type such as lead albuminate. 

The method is open to several objections, which will now be considered. Firstly, 
lead acetate is a toxic substance and may cause damage to the cells with which 
it comes in contact. In estimating the value of this objection, it is necessary to 
consider how far the flow of lymph is likely to be altered by death of the cells in 
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the path of its flow. The main flow of lymph takes place along the intercellular 
spaces and the lymphatic vessels, and since the cells along this route are not 
thought to play any very active part in regulating this flow, the motive force being 
provided by a vis a tergo, it is unlikely that the cells, even though damaged, would 
hinder the flow, unless that damage were so gross as to cause actual obstruction. 

In the microscopical preparations no apparent damage to the cells could be 
observed, apart from that to the cells in the immediate vicinity of the point of 
injection, due to trauma. This apparent immunity of the cells to damage may be 
due to the suspension having been already formed by the injection mass coming 
intocontact with the body fluids surrounding the point of injection, so that the 
fluid circulating past the cells is no longer toxic to them. The short time for which 
the injection mass is left in contact with the tissues, before the death of the animal, 
may also be a factor in this apparent lack of visible damage to the cells. In view 
of these findings it is not considered that the toxicity of the injection mass has 
affected the results to any serious or appreciable extent. A second objection lies 
in the fact that while experiments in vitro have shown that the lead salt is 
precipitated on contact with serum, and it is assumed that this precipitation is the 
same with lymph as with serum, it is impossible to say to what degree the salt is 
precipitated in the tissues of the animal. If the precipitation were complete around 
the point of injection, it would mean that any of the injection mass found at a 
distance from the point of injection must have been transported there by an active 
flow of the body fluids. If, however, the precipitation is incomplete, and some of 
the lead salt is left in solution, the possibility of a part of it travelling by diffusion 
must be considered. 

The precipitation of the lead salt can be observed in the tissues around the point 
of injection and in the larger lymphatic vessels. It would seem probable that any 
salt in solution would be precipitated as it travelled away from the point of injection, 
on contact with the body fluids in which the concentration of lead was not so high. 
The injection mass in the larger lymphatic vessels did not appear to have diffused 
out from them, so far as could be judged macroscopically, after the application of 
sulphuretted hydrogen. 

Inspection of fig. 18 which shows dentinal tubules, injected from a distance, cut 
in transverse section, reveals these tubules as black rings due to the granules of lead 
sulphide being at the periphery. This appearance is presumably due to the injection 
mass having travelled along the tubules in the space between the wall of the tubule 
and the dentinal fibril. If the injection mass were still in a diffusible form in the 
dentinal tubules, it would seem probable that it should diffuse into the protoplasm 
of the dentinal fibril. Since, however, it is entirely at the periphery of the tubules, 
and there is none in the dentinal fibril, it would argue that at this point the injection 
mass is not in a diffusible form. 

Consideration also of the perivascular lymphatic vessels of the pulp shown in 
transverse and longitudinal section in figs. 12 and 16, shows that the injection mass 
is entirely contained within these vessels and has not diffused into the surrounding 
tissues. This fact again argues that the injection mass at this point was not 
travelling in a diffusible form. 

The problem is an exceedingly difficult one, and while it appears probable that 
the injection mass travels through the tissues at a distance from the point of injection 
in a precipitated and non-diffusible form, it is not possible entirely to neglect the 
role that diffusion may play in the experimental findings. 

A further objection which may be raised against this method, is the possibility 
that the lead salt may have reacted with the phosphates present in the hard tissues 
when circulating in vivo, and thus be shown in artificially large quantities in these 
tissues. On reviewing this possibility, it would at once appear evident that this 
objection can only be raised against the quantity of injection mass found micro- 
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scopically in the hard tissues, since the fact that it is found there at all, shows that 
it reached these tissues, revealing a fluid path to, or through, them. It would seem 
probable that if the injection mass had reacted in any way with the phosphates 
present in the hard tissues that some would be found in the matrix of these tissues 
surrounding the channels through them, since it is in the matrix that the phosphates 
are in greatest concentration. This was not found to be the case. The injection 
mass was found traversing the lacune and canaliculi of the bone, the tubules of 
the dentine, the lacune and canaliculi of the cementum of the apical one-third of 
the tooth and along the fibres of the periodontal membrane enclosed in the cemen- 
tum of the coronal two-thirds of the tooth. In no case was it found in the matrix 
of these hard tissues, even in the immediate vicinity of the channels leading through 
them, and it is therefore assumed that if any chemical reaction does take place 
during the short time in which the injection mass is circulating, it does not do so 
to a sufficient degree to interfere with the interpretation of the experimental findings. 

A further possibility of error, caused by the injection mass travelling in the 
tissues during the processes of fixation or decalcification, would appear most 
unlikely. Reference to the section dealing with the technique employed shows that 
the specimen was first subjected to a solution of sulphuretted hydrogen before 
removal from the animal, after its death. After removal, it was placed in a solution 
of the gas for some hours, these processes converting the majority, if not all, of the 
lead salt into the insoluble black lead sulphide. The specimen was then fixed in 
formol saline, and after fixation was again immersed for a few hours in the solution 
of sulphuretted hydrogen, in order to convert any of the salt which might be left 
into the insoluble form. During decalcification a continuous stream of sulphuretted 
hydrogen gas was blown through the bottles in which the specimens were being 
decalcified, in order to keep the sulphide fixed. With these precautions it would 
seem extremely improbable that any of the injection mass could move from place 
to place in the tissues at any time after removal of the specimen from the animal. 
In addition ground sections showed the mass in the same position in the tooth as 
in the decalcified sections. 

Control experiments were carried out on pieces of —_ tissue from the same 
regions as those which were taken for microscopical sections, but from an animal 
into which no lead acetate had been injected. These were subjected to the same 
processes, immersion in a solution of sulphuretted hydrogen gas, &c., as the other 
specimens with the object of seeing whether the process might cause any granules 
to be revealed or any granules to be deposited, which might be mistaken for the 
granules of lead sulphide. This was not found to be the case. 

While it would not appear probable that sufficient of the lead salt could escape 
from the area of injection into the blood-stream to be redeposited in the same area 
toany extent by these means, investigations were made to control this possibility. 
A specimen of blood and a specimen of urine were taken from an animal one hour 
after an injection had been made, and were roughly analysed for the presence of lead. 
No lead was found in these specimens. Finer methods of analysis, such as the 
microchemical method employed by Aub and his co-workers in cases of lead-poisoning, 
would possibly have revealed its presence, but its absence in ordinary analysis showed 
that it was not present in amounts which could affect the results by redeposition 
from the blood. 


| TECHNIQUE 


The experiments were performed mainly on dogs and cats. Monkeys, although 
pteferable, were too expensive for continued experiments. Two monkeys were used 
4 controls to the main body of the experiments, and a few guinea-pigs were also 
wed in order to obtain a comparative series of macroscopic results. 

The majority of previous workers in this field, viz. Schweitzer, Dewey and Noyes, 
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&c., had carried out their experiments on dead animals. It is, however, clearly 
preferable in this type of experiment to inject substances into the live animal while 
the body fluids are circulating, since the direction of flow of these fluids might 
enhance or retard the flow of the injection mass in a specified direction. Accordingly, 
the experiments were always carried out on live anesthetized animals, with the 
exception of two animals injected after death as controls. 

Cats were anesthetized with chloroform and ether, and chloralose ; and dogs and 
monkeys with the same anesthetics with the addition of a preliminary injection of 
morphia. Except in one group of experiments where the salt was left in contact 
with the tissues over periods up to four days, the animals were always killed while 
still under the anesthetic. In this group of experiments where the salt was left in 
contact with the tissues for longer periods, the application of the salt was made 
under chloroform and ether anesthesia, and the animal kept continuously under large 
doses of morphia until death. A strong solution of lead acetate was used as the 
injection mass. In the earlier experiments a specimen of commerical lead acetate 
was used. It was found, however, that the salt was very sparingly soluble and that 
it contained a large quantity of insoluble lead carbonate. Purer specimens of the 
salt of 10% and 25% solubility were tried and found to give better results. It was 
also found during the course of these investigations that the basic lead acetate gave 
better results than the ordinary lead acetate, and this salt has been used in the later 
experiments. 

An experiment was performed in which the submaxillary lymphatic node of a cat 
was carefully exposed by dissection, after which an injection was made into the 
gingival tissues of the same side. This experiment showed that the first traces of 
the salt appeared in the larger lymphatic trunks entering the node, in four minutes. 
Accordingly, from half an hour to two hours was usually allowed between the time 
of the injection and the death of the animal, in order to allow ample time for the 
injection mass to travel. 

In the majority of the experiments the animal was made to inhale a large dose 
of amy! nitrite just before death, in order to dilate the peripheral blood-vessels, and 
thus facilitate their injection with a gelatin mass to differentiate them from the 
lymphatic vessels. After the death of the animal the blood-vessels were injected 
with carmine gelatin, via the carotid arteries. In some of the later experiments, 
when the relationship of the lymphatic vessels to the blood-vessels had already been 
established, injection of the blood-vessels was not carried out. 

The connective tissue in which the larger lymphatic vessels of the jaws run is 
extremely delicate and the walls of the vessels themselves are very thin. Great care 
had to be exercised in the dissection, which was of necessity difficult and tedious. 
The larger lymphatic vessels were shown up clearly by the white precipitate contained 
within them. Dissection was usually carried out at this stage, since the application 
of the solution of sulphuretted hydrogen revealed so many fine anastomotic channels 
that it caused difficulty in the dissection of the main channels. 

After the dissection had been completed and photographs taken where necessary, 
the sdlution of sulphuretted hydrogen was applied on wool to the outside of the 
dissected area in order to reveal any vessels that had not already been observed. 
Fine channels could often be seen after this application where they were not 
apparent before. Those portions of the tissues which were required for the 
preparation of microscopical sections were then removed, placed in the solution of 
sulphuretted hydrogen for some hours in order to convert the lead salt in the tissues 
into the insoluble lead sulphide, and thus fix it in a recognizable form in the tissues. 
These specimens were then placed in formol saline to fix the tissues, and again into 
the solution of sulphuretted hydrogen for twelve or more hours. They were later 
observed under the dissecting microscope and then left in formol saline until required 
for the preparation of microscopical sections. The specimens were decalcified with 
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7% nitric acid, sulphuretted hydrogen gas being blown through the bottles in which 
the decalcification was taking place by means of a Kipps’ apparatus, in order to keep 
the injection mass fixed as the sulphide during the process. The sections were 
prepared by the paraffin technique and in each series the sections were alternately 
stained with van Gieson’s stain, and left unstained, so that a comparison could be 
made. A few sections were stained with hematoxylin, or by Mallory’s method 
where it was required to know whether certain cells were alive, to show vessel 
walls, &c. 
The experiments were divided into six main groups as follows :— 


Group I.—Injections were made under pressure into the exposed pulp of the 
tooth. 

Group I1I.—Injections were made into the gingival tissues with a hypodermic 
syringe, approximately half-way between the gingival crest and the buccal or lingual 
sulcus. 

Group III.—Injections were made, with a hypodermic syringe, through the base 
of the gingival trough into the periodontal membrane. 

Group 1V.—Pledgets of cotton-wool were soaked in the injection mass and 
inserted into the gingival tissues through incisions approximately half-way between 
the gingival crest and the buccal or lingual sulcus. 

Group V.—Pledgets of cotton-wool were soaked in the injection mass and inserted 
into the tissues of the periodontal membrane through an incision into the base of 
the gingival trough. 

Group VI.— Control experiments: (a) Ground sections ; (b) using dental tissues 
not injected but subjected to processes undergone by the injected specimens; 
(c) using dead animals. 

The experimental technique used in these different groups will now be briefly 
described. 


Group I.—In the experiments of this group an endeavour was made to force the 
injection mass into the pulp of the tooth with pressure, and thence to trace the 
lymph drainage in the pulp and the course of the main lymphatic vessels on leaving 
the pulp to their termination in the nodes. Young cats and dogs, the apices of 
whose teeth were still open, were chosen for these experiments, and the canines were 
selected as the best teeth for the purpose, owing to their size and ease of access. 

The animal was first anzsthetized by the method previously described, and the 
tips of the canines cut across with a bur in the dental engine at the junction of the 
gingival two-thirds and coronal one-third of the crown. The pulp was then exposed 
by drilling straight down the centre of the tooth from the cut end towards the root 
until the pulp was reached. The outside of the tcoth was roughened and a few 
superficial grooves cut on the tooth to give retention to a copper cylinder of 
appropriate size, which was then cemented on to the tooth with oxyphosphate 
cement, forming an air-tight and water-tight joint between tooth and hand. The 
cement was allowed to harden, and the exposed part of the canal was gently mopped 
with cotton-wool in order to remove any blood that had oozed out of the exposed 
pulp. The copper cylinder was then filled with the injection fluid and a thick 
rubber tube from the injection apparatus, also filled with the fluid to prevent air- 
locks, was placed over the copper cylinder and wired in position. 

A pressure apparatus was used, in which a pulsating pressure could be obtained 
in addition to .constant pressure. The amount of constant pressure, and the 
frequency and amount of the added pulsating pressure were all variable. The 
optimum pressures were found to be about 80 mm. Hg of constant manometric 
pressure with an added pulsating pressure of about 10 to 20 mm. Hg every half 
second. Injection of the tooth was continued from half to one hour. 

The main difficulty with this technique was found to lie with the copper caps, 
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which were liable to become detached from the tooth, owing to the cement giving 
way under the strain of manipulation and pulsating pressure. Iffurther experiments 
of this type had to be carried out, caps of trephine type fitting the tooth closely, as 
described by Noyes, would be used. 

As, however, the whole method suffered from the defect that a large pressure was 
being used, and that this might force the injection mass through the tissues in an 
abnormal manner—apart from such sources of experimental error as the injection 
mass being forced into open blood-vessels or stopped from entering the pulp at all 
by a mass of blood-clot jammed into the canal by the pressure—the method was not 
continued. Sufficient experiments of this type were carried out, however, to confirm 
those results obtained by Noyes and Dewey in which they showed that the course 
of the lymphatics from the pulp to the lymphatic nodes in the upper and lower jaws, 
could be traced by this method. 

Group II.—In the experiments of this group, the solution was injected into the 
buccal and lingual sides of the gums and also subperiosteally, an ordinary hypo- 
dermic syringe with a fine needle being used. The injections were made usually in 
one, and occasionally in two, places opposite the premolars or molars of one side of 
the maxilla or mandible. The buccal side was usually chosen for convenience but 
injections were also made on the lingual side to see if there were any difference in 
flow and drainage. 

After injection of a quantity varying from "li to Mii in a small animal, to $c.c. 
in a larger one, the area was gently massaged with the finger tips. The time between 
injection and the death of the animal varied from approximately half an hour to 
one hour and a half. 

Group III.—In this group, injections were made directly into the periodontal 
membrane through the floor of the gingival trough, a Record syringe with a fine 
needle being used. The injections were made by sliding the needle down the side 
of the tooth, and piercing the floor of the gingival trough close to the tooth. This 
was done beside various teeth of upper and lower jaws, about li to Mii being 
injected into each periodontal membrane very slowly in order to minimize the 
pressure, which must of necessity be great, owing to the unyielding nature of the 
alveolar bone and the tooth. 


MACROSCOPIC RESULTS 


Group I.—Injection of the upper canine tooth of the cat and dog, by means of 
the apparatus and technique previously described, reached the antero-lateral sub- 
maxillary lymphatic node by one or more vessels emerging from the infra-orbital 
foramen, and following the course of the external maxillary (facial) blood-vessels (see 
fig. 1). Lymphatic vessels were also found emerging from the smaller foramina in 
the vicinity of the infra-orbital foramen, anastomosing with the larger vessels 
emerging from this foramen. From the canine tooth of the lower jaw, the injection 
reached the antero-medial node mainly by vessels emerging from small foramina in 
the mandible posterior to the mental foramen, travelling backwards in the submucosa 
of the outer aspect of the mandible to the node. Only occasionally were vessels 
observed emerging from the mental foramen. 

The results obtained in the upper jaw confirm those obtained by Dewey and 
Noyes in 1928. The results obtained in the lymphatic drainage of the lower 
canines in the dog are not, however, in agreement with their observations. These 
authors state that from the lower canine tooth in the dog lymphatic vessels emerge 
from the mental foramen, and thence run backwards to the submaxillary lymph 
nodes. In these experiments and also those of Group III (vide infra) it was found 
that the lymphatic vessels emerged from the mandible mainly by small foramina 
posterior to the mental foramen, and only rarely through the mental foramen itself. 
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Group II.—The two most striking facts observed macroscopically in this group 
were the very free lymphatic drainage from the gingival tissues and the large 
amount of anastomosis in the whole system of this region. 

-- Injection into the upper jaw in the premolar or molar region of the cat or dog 
showed, on dissection, that the injection mass had been taken up and carried in 
the lymphatic vessels to the submaxillary lymph nodes. Usually about four large 
vessels were seen, with smaller vessels, some superficial to the blood-vessels and 
some deep. These vessels were connected by anastomotic branches and pursued a 
more or less parallel course to the node, the size and number of these vessels varied 














Fic. 1.—Group I. Cat. The injection mass was forced into the pulp of the canine tooth by pressure 
through the copper cylinder (C) cemented to the tooth. The mass was carried to the antero-lateral 


seaiiery lymph nede (A.L.S.) by lymphatic vessels (L.V.) emerging from the infra-orbital foramen 
(LF.). 


with the genus of animal used. From the upper jaw these lymphatic vessels 
followed the course of the external maxillary (facial) blood-vessels to some extent, 
but diverged from them to a larger degree than is usually described. This is seen 
clearly in fig. 3. The diameter of these larger lymphatic channels appeared approxi- 
mately the same from their beginning at the point of injection, to their entry into the 
lymph node. A beaded appearance was constantly seen in the lymphatic vessels 
after injection, due to the injection material being held up at the numerous valves. 
This is also seen in fig. 3. In the dog and the cat three lymph nodes were always 
found on each side at the bifurcation of the external jugular veins, and the main 
drainage from the maxilla took place into the outer one or two of these nodes. Often, 
however, solitary branches from the upper jaw were seen entering the medial 
submaxillary node in company with the lymphatic vessels from the lower jaw. 
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In one animal (a dog) an anastomotic channel travalling to the auricular lym ph 
node was revealed after the application of the solution of sulphuretted hydrogen. 
In this case the injection had been made into the buccal side of the gingival tissues 
in the premolar region in the ordinary way. S\us 

One or more lymphatic vessels were constantly observed emerging from the 
infra-orbital foramen, and occasionally from smaller foramina in that neighbourhood. 
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Fic. 2.—Groups I and II. Cat. On the right side the upper canine tooth was injected through the 
copper cylinder (C). The injection mass reached the antero-lateral submaxillary lymph node (R.A.L.S.) 
by the lymphatic vessels (L. (1)). On the left side an injection was made into the gingival tissues in the 
premolar region (P.I.) of the lower jaw. The main drainage from this point took place to the left 
antero-medial submaxillary lymph node (L.A.M.S.) but anastomotic channels (L. (2)) spread across the 
floor of the mouth to reach the right antero-medial submaxillary lymph node (R.A.M.S.). 


These vessels bent backwards on leaving. the foramina, and travelled to the sub- 
maxillary lymph nodes in company with the other vessels in the course of the 
external maxillary blood-vessels. Comparison with the results of Group III shows 
that these vessels which emerged from the bone in the infra-orbital region were 
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probably carrying the injection mass, which had reached the deep tissues of the 
jaws. 

Injection into the gingival tissues of the lower jaw of the dog and cat reached 
the inner of the three submaxillary lymph nodes by vessels which ran parallel to 
the blood-vessels of the lower jaw, in a similar manner to those of the maxilla. 
Vessels were also found on the inner side of the mandible, travelling backwards with 
the blood-vessels and emerging from the muscular tissue of the floor of the mouth 
to reach the inner of the three submaxillary lymph nodes. 














Fic. 8.—Group II. Dog. Injections were made into the gingival tissues of the upper and lower 


jaws at the points (P.I.U.) and (P.1.L.). Lymphatic vessels are seen running backwards to the antero- 
lateral submaxillary lymph node from the upper jaw, and to the antero-medial lymph node from the lower 
jaw (L.A.L.S.) and (L.A.M.S.). The postero-medial lymph node (L.P.M.S.) has not been reached. 


Some vessels from the upper jaw are seen to enter the antero-medial lymph node(L.A.M.S.). The beaded 
appearance of the lymphatic vessels due to the mass being held up by the numerous valves is shown 
at(L.). (Before the application of sulphuretted hydrogen.) 


Anastomotic channels to the opposite side of the mouth were common, and 
injection into the gingival tissues of the lower jaw, in whatever position they were 
made, usually resulted in the injection of the lymph nodes of the opposite side, as 
well as the same side, to some degree (see fig. 2). Careful dissection of the soft 
tissues attached to the bone of the maxilla and mandible revealed numerous small 
channels travelling from the gingival tissues into the bone. When the jaws were 
cut across and the cut ends observed under the dissecting microscope, these channels 
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passing from the soft tissues into the bone were seen clearly, and appeared to 
communicate with the canals and lacune of the bone. These channels are seen in 
fig. 13. 

These small channels were present in large numbers in both the mandible and 
the maxilla, but appeared to be more numerous in the latter. The importance of 
these channels communicating with the bone will be noted when a study is made of 
the microscopical results (vide infra). 

A search has been made on many occasions, without success, for any lymphatic 
vessels emerging from foramina at the posterior end of the maxilla or mandible, after 




















Fic. 4.—Group II. Dog. The same specimen as shown in fig. 3 is here shown after the application 
of sulphuretted hydrogen. It is seen that the small channels revealed after this application mask the 
main channels and that the lymphatic vessels travelling backwards from the points Of injection (P.1.U.) 
and (P.1.L.) to the lymph nodes (L) cannot be dissected or shown as clearly in most cases as before the 
application. The sulphunetied se does however reveal small channels, e.g. A.L., which could 
not previously be seen. 


injection into the gingival tissues. Lymphatic drainage from the gingive of both 
jaws appeared to take place mainly by the lymphatic vessels accompanying the blood- 
vessels travelling backwards in the soft tissues, but these small vessels passing into the 
bone from the gingival tissues were in connexion with channels in the bone. These 
channels were, in turn, in connexion with vessels in the larger spaces and canals of 
the bone. These vessels travelled backwards from the anterior teeth, and forwards 
from the posterior teeth, to emerge from the bone again through foramina in the 
infra-orbital region in the maxilla, and the mental region in the mandible, and 
thence backwards to the lymph nodes with the lymphatic vessels travelling in the 
soft tissues previously described. 
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Little appears to be known of the lymphatic drainage of this area in animals, 
and except for the work of Dewey and Noyes on dogs, there is no literature on the 
subject as far as can be ascertained. It was therefore thought that a comparison of 
the lymphatic drainage of the jaws and gingival tissues in the different types of 
animal investigated might prove of interest. 

The main macroscopic results of this group are as follows: The guinea-pig and 
the monkey possess more numerous lymph nodes than the dog and the cat, although 





Fic. 5.—Group II. Guinea-pig. Injections were made into the gingival tissues of the upper jaw on 
the right side, and into the lower jaw on the left side. On the right side lymphatic vessels (R.L.(1)) 
are seen running to the submental nodes (S.L.N.), and also directly from the point of injection to the 
submaxillary node (R.S.) by the vessels (L.(2)), and thence to the supraclavicular nodes (R.S.C.N,). 
(The latter node is pulled oat of position on a pin for focusing purposes.) On the left side vessels are 
seen travelling from the submental nodes (S.L.N.) to the paratracheal cervical nodes (L.P.C.) of the 
same side, and by the vessels (L.(3)) to the opposite paratracheal group of cervical nodes. The left 
submaxillary node (L.S.) and the left supraclavicular nodes have not been reached by the injection into 
the lower jaw. (Before application of sulphuretted hydrogen.) 


they are smaller in comparison with the size of the animal, especially is this so in 
the monkey. Submental lymph nodes, and supraclavicular lymph nodes were always 
found to be present in the monkey and in the guinea-pig, whereas these nodes were 
never found in’the dog or the cat. 

Injection into the inner and outer aspects of the gingival tissues of the cat and 
the dog, reached the antero-lateral submaxillary lymph node in the case of the 
maxilla, and the antero-medial lymph node in the case of the lower jaw. Anastomotic 
channels between the vessels and nodes of the same side were common, as also was 
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cross-anastomosis to the opposite side. The postero-medial submaxillary lymph 
node was not reached save by anastomotic channels from the anterior submaxillary 
lymph nodes, and probably drains a posterior region of the head. From the 
submaxillary lymph nodes vessels were found leading to a paratracheal group of 
cervical lymph nodes, usually consisting of one large node on each side. No vessels 
were found travelling straight to these nodes from the gingival tissues, and drainage 
from the latter always appeared to take place primarily to the submaxillary nodes 
(see fig 3). 

In the guinea-pig, drainage from the gingival tissues of the upper jaw took place 
mainly to the submaxillary group of lymph nodes and thence to the supraclavicular 





Fic. 6.—Group II. Monkey. Injection into the gingival tissues of the upper jaw at the point (P.1.U.) 
revealed lymphatic vessels (L. (1)) travelling to the submaxillary groups of nodes (R.S.N). From this 
group of nodes vessels (L.(3)) travelled backwards to the supraclavicular nodes (R.S.C.N.) lying just 
above the clavicle (C). A small vessel travelling over the buccal pouch is seen at (L.(2)). (Before the 
application of sulphuretted hydrogen.) 


group. The submental nodes and the cervical nodes were also usually reached, but 
to a lesser extent. Cross-anastomosis to the nodes of the opposite side was common. 
Injection into the gingival tissues of the lower jaw reached the submental nodes, 
and thence the paratracheal nodes, in large quantity. The submaxillary nodes were 
rarely reached, and the supraclavicular nodes only reached after the injection of a 
larger amount of the solution than usual (see fig. 5). 

Injection experiments were performed on the upper jaw of one monkey, and on 
both upper and lower jaws of another. The macroscopic results, though not 
sufficient to enable any definite conclusions to be formed, are yet interesting to 





ar’ 
lat 
po 
les 
gr 
an 
pa 
tis 


lea 
sul 
fou 
to : 
noc 
we! 








65 Section of Odontology 1253 


compare with those in the other animals of the series, particularly owing to the 
closer similarity of their structure to that of man. 

Injection into the gingival tissues of the upper jaw in each case reached the 
antero-lateral submaxillary lymph node by small vessels travelling posterior and 
deep to the buccal pouch, accompanying the external maxillary blood-vessels. The 
submaxillary lymph nodes were found to be three in number on each side, and 
arranged as in the dog and the cat; the nodes were not, however, as large as in the 
latter animals. In one animal a small vessel was found travelling over the buccal 
pouch to reach the antero-medial lymph node. In both animals vessels were found 
leading from the antero-lateral submaxillary lymph node to the supraclavicular 
group of nodes. A small submental lymph node was found on each side, just anterior 
and internal to the submaxillary group of nodes. The submental nodes and the 
paratracheal deep cervical nodes were not reached by injections into the gingival 
tissues of the upper jaw, nor were any vessels found leading to them (see fig. 6). 

In the lower jaw, drainage from the gingival tissues took place mainly by vessels 
leading to the submental node of the same side, and by cross-anastomosis to the 
submenial node of the opposite side. From these submental nodes, vessels were 
found leading to the paratracheal group of deep cervical nodes of the same side, and 
to a lesser extent to the group of the opposite side. The supraclavicular group of 
nodes was not reached by injections into the gingival tissues of the lower jaw, nor 
were any vessels found leading to them. 

The greater degree of variation in drainage found in the guinea-pig compared to 
the monkey, may possibly be explained by a greater amount of anastomosis between 
the vessels and nodes of the former animal, or by a larger quantity of solution in 
ratio to the size of the animal having been injected. 

Group III.—In this group where an attempt was made to inject directly into the 
periodontal membrane via the gingival trough, it was found that drainage took place 
entirely to the submaxillary nodes (dog). The antero-lateral node was reached by 
vessels from the upper jaw, and the antero-medial node by vessels from the lower 
jaw (see fig. 7). It will be seen from this photograph, which was taken after 
injections had been made through the gingival troughs of the upper and lower 
second and third incisors, canines, premolars, and carnassials of the left side, that 
several small vessels emerge from the infra-orbital foramen and travel backwards to 
the node, over the surface of the masseter muscle. A larger vessel is also seen 
inferior to these vessels travelling from the gingival tissues to the same node. 

In the lower jaw of the specimen, vessels were seen to run backwards in the 
submucosa to the antero-medial node; vessels were also found (not seen in the 
photograph) emerging from foramina in the bone and joining to form larger vessels 
running back to the same node. No vessels were found emerging from the mental 
foramina, but were found emerging from smaller foramina posterior to these. No 
vessels were found emerging from the posterior end of the inferior dental canal or 
from any foramina at the posterior end of the maxilla. In the experiments of 
Group II a few poorly-injected vessels were occasionally found emerging from the 
infra-orbital foramen or from the small foramina posterior to the mental foramina 
as found in Group III above. These were not, however, as marked as in Group III, 
and it seems probable, therefore, that in the Group II experiments, while a large 
amount of the injection material travelled into the spaces of the bone and into the 
teeth (see account of microscopic results) and thence into channels emerging from 
these foramina, the main part of the drainage of this area was carried to the nodes 
by vessels running in the- submucosa directly to them. In Group III it would 
appear that a larger proportion of the injection material travelled into the bone 
spaces, to reappear in vessels from the foramina mentioned above, and a lesser 
Ptoportion was carried by vessels in the submucosa directly to the nodes. The two 
systems were, however, in communication. 
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Fic. 7.—Group III. Dog. Injections were made into the periodontal membrane of teeth in the upper 
and lower jaws at the points (P.I.U.) and (P.I.L.). In the upper jaw part of the drainage took am 
to the antero-lateral submaxillary node (L.A.L.S.) by superficial lymphatic vessels (L.(2)), and part to 
the same node by vessels (L.(1)) emerging from the infra-orbital foramen (I.F.). In the lower jaw 
superficial and deep vessels were found (L.(4)), the latter emerging from small foramina posterior to the 
mental foramen. These vessels travelled backwards to the antero-medial submaxillary lymph node 
(L.A.M.S.) A small vessel connecting the two nodes is seen (L.(8)), and an anastomotic vessel travelling 
across the floor of the mouth from the opposite side is seen at (L.(6)). Characteristic beading of the 
vessels is well shown at (L.(5)). (Before application of sulphuretted hydrogen.) 


Group 1V.—Vessels were found leading to the submaxillary lymph nodes (dog), 
following the same course as the vessels demonstrated in the experiments of Group II. 
The nodes themselves were seen to have been reached in a few cases. 

Group V.—Vessels were found travelling in the same course as those demonstrated 
in Group III. These vessels were, however, sparse and poorly injected. No lymph 
nodes could be seen to have been reached. 


MICROSCOPIC RESULTS 
Foreword.—Before dealing with the microscopic results, it is necessary to consider 
whether the small vessels found filled with black granyles of lead sulphide in the 
pulp and other soft tissues are true lymphatic vessels or merely spaces or blood- 
vessels that have become filled with the injection material. 
In the macroscopic results there can be no doubt that the large vessels described 
are true lymphatic vessels. Their course to the lymphatie nodes, the constancy of 
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their size in their course from tissues to node, the lack of any anastomosis with 
blood-vessels, and their beaded appearance due to the very numerous valves, a fact 
quoted by Schafer and Maximow as being typical of lymphatic vessels, make it 
certain that these are true lymphatic vessels. 

With the smaller vessels of the pulp and other soft tissues, only seen on 
microscopic examination, the same degree of certainty does not exist. The existence 
of lymphatic vessels in the pulp especially has been a subject of much controversy. 
The only three organs of the body at present known in which the blood comes into 
direct contact with the cells of the tissues without the intermedium of lymph, 
are the spleen, the bone-marrow, and the liver (Samson Wright), all tissues 
connected with blood formation or destruction. It would seem highly improbable 
that the pulp of the tooth, which apparently has no such function, should also lack 
the lymphatic system possessed by all other tissues. The work of Schweitzer and 
Noyes and Dewey provides positive evidence of the presence of lymphatic vessels or 
lymph spaces in the pulp. 

There is no method of histological staining at present known by which the 
endothelium of a lymphatic vessel can be distinguished from the endothelium of a 
blood-vessel, and in consequence the only evidence available is of a circumstantial 
nature. Again, it cannot be stated with certainty where a lymph space ends and 
where a lymphatic vessel begins, but as the body fluids in the one are in connexion 
with those of the other, the point is of academic interest only, since they are all 
part of the same circulatory system. 

In these experiments, the evidence that the spaces and vessels in which the 
injection material is found are lymph spaces and lymphatic vessels, may be 
summarized as follows: 

(1) After the injection of the lead acetate solution and its conversion into the 
sulphide, the animal was killed, and the blood-vessels of the head and neck were well 
washed out with saline solution via the carotid arteries, as described in the section 
dealing with the method employed. Carmine gelatin solution was then injected into 
the blood-vessels. It is probable, therefore, that if the lead salt were in the blood- 
vessels and not in the separate lymphatic system, it would be washed out by the 
saline solution. It might be argued that the saline injection had not reached the 
smaller blood-vessels in which the lead salt could.thus remain undisturbed. Yet 
after the administration of amyl nitrite the peripheral vessels were found to be well 
dilated and even the smallest blood-vessels were reached by the carmine gelatin 
injection. Blood-vessels in which there were corpuscles or carmine gelatin were 
occasionally found to contain a few granules of the salt. These were infrequent, but 
if found, they were considered as nullifying the evidence of that area. 

(2) The smaller vessels containing the granules were found to lie in a network 
surrounding the small blood-vessels (see figs. 12 and 16), a position typical of 
lymphatic vessels in other parts of the body (Schafer). In fig. 12, where the 
carmine gelatin mass has shrunk away from the walls of the blood-vessel in fixation, 
the granules are seen in the walls of the vessel. 

(3) After an injection has been made into the tissues, e.g. into the submucosa of 
the gingiva, the injection material has not been swept away from the infected area 
as would be probable if it had got into the blood-stream. It has, however, been seen 
again filling the large lymphatic vessels leading to the lymph nodes draining the area, 
and since it is found at the end of the system, it must have got into the beginning of 
it, unless it is assumed that the injection material has primarily got into the blood- 
stream, and then escaped out again into the lymphatics, before being swept on by the 
blood-stream. The latter hypothesis would appear extremely improbable, especially 
in view of the fact that neither the blood nor the urine contained appreciable 
quantities of lead. 

It therefore seems reasonable to assume that the vessels to be described are true 
lymphatic vessels, and they will accordingly be referred to as such. 
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Group I. (Injections made directly into the pulp of the tooth under pressure.) — 
The pulp near the point of entrance of the injection mass in the crown of the tooth 
showed numerous lymph spaces filled with the mass. Further down the tooth small 
lymphatic vessels were found, these vessels being mainly perivascular. Near the 
apex of the tooth the smaller vessels appeared to anastomose and join to form 
larger vessels, which were now separate from the blood-vessels. The injection mass 





Fic.8.—Group I. Dog. The injection mass travelled through the pulp of the tooth and emerged in 
lymphatic vessels through the apical canal (A.C.). These vessels anastomosed with lymphatic vessels 
of the periodontal membrane (A.), and lymphatic vessels (L.(1)), (L.(2)), (L.(3)), at some distance from the 
apex are seen to be filled with the injection mass. [x 30.] 
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did not appear to be entirely collected into these vessels in its flow down the pulp 
since it was found in lymph spaces far down the pulp towards the apex of the 
tooth, opposite lymphatic vessels. It was not clear whether the bulk of the 
injection mass was collected into these vessels, and then travelled from them by 
side channels into the spaces during its passage down the pulp, or if, in addition 
to being collected into vessels from the spaces near the point of injection, it 
travelled from space to space towards the apex of the tooth. 

In longitudinal sections, the vessels were found to be widely scattered through 
the pulp, but were most numerous towards its centre. The injection mass was 
found to have travelled into the dentinal tubules in considerable quantity during 
its passage down the tooth, but there did not appear to be any particular 
concentration of lymphatic vessels around the odontoblasts. 

Lymphatic vessels were seen surrounding nerve trunks in the pulp and periapical 
tissues, thus establishing the existence of perineural lymphatic vessels in the pulp of 
the tooth. Sections in which these perineural lymphatic vessels were seen were very 
kindly examined for me by Mr. R. V. Bradlaw, and reported by him in an earlier 
communication this year. 

At the apex of the root the injection mass was found to be collected in large 
lymphatic vessels, in which it passed out of the apical foramina with the blood- 
vessels and nerves. After emerging from the apical foramina these vessels 
anastomosed freely with the lymphatic vessels of the periodontal membrane, and it 
was observed that the injection mass had travelled in the lymphatic vessels high 
up the periodontal membrane towards the crown of the tooth (see fig. 8). 

The fact that these vessels in the periodontal membrane were injected so far from 
the apical foramina may have been due to the pressure employed in the injection, but 
the fact emerges that the lymphatic vessels of the pulp of the tooth and the lymphatic 
vessels of the periodontal membrane must be in communication, thus confirming the 
observation made by Dewey and Noyes on this point in 1928. 

Group II.—In this group, in which injections were made into the sides of the 
gingival tissues bordering the teeth, it was found that the injection mass travelled 
more freely through the bone when the injection was made subperiosteally than 
when it was made into the soft tissues of the gingive short of the periosteum. It 
also travelled more freely through the bone in the upper jaw than in the lower jaw. 
These facts accord with clinical experience in the administration of local anesthetics. 

The mass spread from the point of injection and travelled through the bone 
of the jaw by the lacunw and their canaliculi, spreading from canaliculus to 
canaliculus and from lacuna to lacuna until it had traversed the bone (see fig. 13). 
In no case was it seen to have entered the matrix of the bone. This would 
appear to confirm the observations that any fluid exchange in bone must take 
place through the lacuns# and their processes, and that the matrix of the formed 
bone is impermeable (Fish). A closer view of the injection mass in the bone is 
given in fig. 13. 

On examining vertical sections through the jaw opposite points at which an 
injection had been made, it was found that in the majority, the dentinal tubules of 
the neighbouring teeth contained the injection mass apparently lying in a space 
between the fibril and the wall of the tubule. 

In some cases the mass had apparently travelled into the cantinal tubules 
from the pulp of the tooth, which had been reached by vessels entering through 
the apical foramina. Sections were observed in which it could be seen entering 
via the apical foramina, travelling through the pulp of the tooth by lymphatic 
vessels, usually perivascular in situation, and entering the dentinal tubules. Such 
a section is seen in fig. 9, and in this case the course of the injection mass can be 
clearly traced. 

In other specimens it was extremely difficult to follow its course mass to 
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Fig. 9.—Group II. Monkey. The mass injected in the area shown by the arrow travelled through 
the bone (O) by the lacun# and canaliculi, and reached the pulp (P) of the deciduous tooth (A) (cut 
longitudinally) and spread into the dentinal tubules (D) of this tooth. It can also be seen to be 
concentrated along the cementum (C.(1)) of the same tooth. A concentration of the mass is seen along 
the cementum of the canine tooth ‘“‘B” (cut transversely). The mass has also reached the pulp and 
dentinal tubules of the latter tooth. See figs. 10,11, and 12 for higher magnification of parts of this 
section. [x 25.] 











—_- oOo ee 








ugh 
‘cut 

be 
ong 
and 
this 





71 Section of Odontology 1259 


the dentinal tubules, since, although the injection mass had reached the tubules 
in considerable quantity, it could not be seen in the pulp at all. Specimens in 
which this occurred were examined more closely by observation of serial sections 
of the tooth in question, in order to eliminate the possibility of the section having 
been taken through the tooth in such a position that the part of the pulp observed 
was not in reality opposite the particular dentinal tubules under discussion. In 
some specimens it was still found that no traces of the injection mass could be seen 
in the pulp, while there was a great deal in the tubules. 





Fie. 10.—Group II. Monkey. Dento-cemental junction of the tooth “A” seen in fig. 9. Granules 
of lead sulphide are seen filling the dentinal tubules and their side branches, the latter being particularly 
numerous near the cementum. The mass is seen to be concentrated along the cementum. [x 7365.] 


To account’ for this phenomenon there appeared to be three possible explanations. 
Firstly, that the animal might have been killed at such a time that the injection 
mass had left the pulp through which it had travelled and had all reached the 
dentinal tubules, leaving no traces behind it. Against this explanation was the 
fact that the appearance was seen in animals which had been killed after different 
time-intervals, the shortest being half an hour. A second possible explanation was 
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Fic. 11.—Group II. Monkey. Higher magnification of part of tooth ‘‘B” seen in fig. 9. Granules 
of lead sulphide are seen in the dentinal tubules (D), and a concentration of the mass is seen along the 
junction of the odontogenetic zone and the formed dentine (J). The tubules in the odontogenetic zone 
(O) are devoid of granules. The mass is also contained in perivascular lymphatic vessels surrounding 
some blood-vessels (B.V.) in the pulp. See fig. 12 for higher magnification of the latter. [x 115.] 
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that the injection mass had originally been present in the pulp, but had fallen out 
or been washed out during the preparation of microscopical sections. This explana- 
tion did not seem probable, since in many sections it was observed in lymphatic 
vessels in the pulp from which it had not been lost, and indeed from which it 
would appear difficult for it to have been lost (see figs. 12 and 16). A third possibility 
was that it had entered the dentinal tubules from the outside by traversing the 
cementum, and not from the inside via the pulp. 

The path by which the injection mass reached the dentinal tubules is not yet 
clear, and further work is being carried out on this point. 

The distribution of the injection massin the dentine was of great interest.’ The 
maximum concentration was found along the zone of terminal branching of the 
dentinal tubules under the cementum or enamel. This concentration is seen in 
fig. 15. Another smaller concentration was seen along the junction of the dentine 
and the odontogenetic zone (see fig. 11). 








—— 








Fic. 12.—Group II. Monkey. Higher magnification of the blood-vessel (B.V.) seen in fig. 11. The 


carmine gelatin mass injected into the blood-vessels has shrunk away from the walls of the blood-vessel 
during fixation and is here shown at (C.G.), the lumen (L.) of the vessel being clear. The granules of lead 
sulphide contained in perivascular lymphatic vessels are seen at (L.G.) [x 250. Red colour filter.) 


Further small concentrations of the injection mass were often seen along the 
so-called ‘‘ incremental lines” in thedentine. This appearance is seen in fig. 14 and 
may be of some significance in view of the fact that X-ray examination of human 
teeth has shown that the dentine is not so highly calcified along these lines as in 
the remainder of the tissue (Thewlis). 

In considering the appearances found in this group of experiments, it must be 
remembered that the injection mass was under a small amount of pressure due to 
the distension of the tissues over the site of injection. Consideration of the micro- 
scopical results of Group LV, however, shows that the mass still travelled in the 
same manner, though not in the same volume, without any pressure being applied. 
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Fic. 13.—Group II. Dog. The mass has travelled through the periosteum of the bone (P) and is 
seen in the numerous small canaliculi (C.(1)) leading into the bone at right angles to its surface. From 
these canaliculi it enters lacune (L) and by further intereommunication of canaliculi (C.(2)) travels 
through the bone to escape into the soft tissues (M). [x 200.] 
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Fie. 14.—Group II. Dog. The mass injected into the gingival tissues in the region of (I) travelled 
through the bone and is seen to be concentrated along the cementum (C.(1)) and (C.(2)) of the buccal 
root. It was algo found in perivascular lymphatic vessels in the pulp of this root, and the concentration 
of the mass along the junction (J) of the odontogenetic zone and the formed dentine in this root is well 
shown. There is no concentration of the mass along the cementum (C.(3)) and (C.(4)) of the lingual root. 
The concentration of the mass along the so-called “ incremental line ” is seen at (I.L.) [x 12.) 
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Group III.—In this group of experiments it was not realized that so much 
pressure would be engendered by injecting into a soft tissue between two hard 
tissues, i.e., the alveolar bone and the tooth. The injections were small and made 
very slowly but even so, some damage was done to the periodontal membrane. In 
consequence it was not felt that the microscopical results were reliable, and for this 
reason they are not here quoted. 





Fic. 15.—Group IV. Dog. Section through the amelodentinal junction of a tooth showing the 
concentration of the lead mass along the area of maximum branching (M.A.) of the dentinal tubules (D). 
The position formerly occupied by the enamel (decalcified) is shown at (E). [x 275.] 


Group IV.—The appearances of the microscopical sections in this group of 
experiments, in which pledgets of wool soaked in lead acetate were placed in incisions 
made into the buccal and lingual sides of the gingive, were found to be very similar 
to those of Group II. The mass was again found traversing the bone by way of the 





77 Section of Odontology 1265 


lacune and their canaliculi, and also in the dentinal tubules of the adjacent teeth. 
In a few sections lymphatic vessels were seen in the pulp of the tooth, as seen in 
fig. 17, but in no case could any continuity of vessels be traced from the point of 
insertion of the mass through the apical foramina to the pulp, as described in the 
results of Group II where the mass was injected. The mass could be seen along the 
cementum of the tooth on the side of insertion of the pledget, and was particularly 
marked in the zone of terminal arborization of the dentinal tubules under the 
cementum. It could also be seen, though to a lesser extent in the corresponding 
positions on the opposite side of the tooth to that on which the pledget was placed. 
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Fic. 16.—Group IV. Dog. Blood-vessels (B.V. (1)) and (B.V.(2)) in the pulp of a tooth, showing 
perivascular lymphatic vessels (L) arranged in a network over one of them. [x 550.) 


The concentration of the lead mass along the junction of the odontogenetic zone 
and the dentine as described in Group II was again found. 

Transverse sections of the dentinal tubules (see fig. 18) showed that the mass 
appeared to be travelling in the space between the dentinal fibril and the wall of the 
tubule, since these tubules containing the mass appeared as rings, owing to the 
centre of the tubule being taken up by the fibril, and consequently not being reached 
by the lead salt. 

The fact that the fibril did not contain any of the mass pointed to the important 
conclusion mentioned elsewhere that the mass was apparently not in a diffusible 
form at this point. If it is accepted that it was travelling in a particulate 
form since it did not diffuse, it must follow that it must have reached this point 
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by a flow of lymph intra vitam along the tubules. It can also be argued, though 
with less justification, that since the mass is apparently not in a diffusible form 
in the dentinal tubules, it may also not be in this form in the other tissues at a 
distance from the point of insertion of the pledget. If this were the case, since 
no pressure was used in this group of experiments, the flow of the mass through 
the peridental tissues and along the tubules was a vital phenomenon due to flow of 
lymph along these paths. 

The path by which the mass had reached the pulp and the dentinal tubules still 
remained obscure. Ross in 1933, and Stones in 1934, have pointed out that both 
the primary cementum of the coronal two-thirds of the root, and the secondary 
cementum of the apical one-third of the root are permeable to dyes in young 
animals, so that it is possible that the mass may have reached the pulp and dentinal 
tubules by travelling through the cementum. It was found in both the primary and 
secondary cementum in the present experiments, particularly in the lacune and 
canaliculi of the latter. No concentration of the mass was found in the apical area 
of the root, and only a few lymphatic vessels were found in the pulp. This, however, 
does not rule out the possibility that the mass may have all been swept into the 
dentinal tubules and cementum after traversing the pulp from the apical foramina, 
without leaving any traces of its course in the apical region, and the evidence as 
to its path of entry is therefore inconclusive. 

The appearance, described in Group II, of a continuity of injection mass from 
the point of injection through the apical foramina to the pulp and dentinal tubules 
of the tooth, seen in some sections, may have been due to the pressure caused by 
the injection, since, as mentioned previously, no corresponding appearance was found 
in the sections of Group IV. The similarity of the remainder of the microscopical 
results in Group IV to those obtained in Group II, and the way in which the mass 
traversed the bone and reached the dentinal tubules and the pulps of adjacent teeth, 
showed that the results obtained in Group II were not entirely due to the pressure 
used in the injection of the mass. 

There was little difference in the amount of the mass which had traversed the 
bone in the maxilla and the mandible, although it appeared to be held up to a greater 
degree in the lacune and canaliculi of the thicker bone of the mandible. Whether 
it took longer to travel through the bone of the maxilla or mandible was not 
ascertained. 

Group V.—In this group of experiments, in which pledgets of wool soaked in 
lead acetate were placed in incisions made in the base of the gingival trough, it was 
found that the mass travelled down the periodontal membrane, and could be seen in 
lymphatic vessels in the latter. The mass could be seen in the lacune and canaliculi 
of the alveolar bone into which it had travelled from the periodontal membrane, 
and also in the dentine, cementum, and lymphatic vessels of the pulp of the tooth. 

It was present in a greater amount in the dentine and cementum on the side of 
the tooth on which the pledget had been placed, but also appeared to have travelled 
laterally around the tooth in the periodontal membrane, since it could be seen, 
though in lesser quantities, in the alveolar bone, dentine, and cementum of the 
opposite side of the tooth to that on which the pledget had been placed. 

A few definite lymphatic vessels as shown in fig. 18, were seen in the pulp of the 
tooth, but no traces of the mass could be seen in lymphatic vessels in the periapical 
tissues, or in lymphatic vessels in the apical foramina. 

In the dentine, the mass could be seen in the tubules, particularly again in the 
terminal branches under the cementum as previously described. The concentration 
of the mass along the junction of the odontogenetic zone and the formed dentine. 
described in the microscopical results of Group II, was not found in this group to 
the same extent as in Group II and Group IV. In some of the sections of this 
group and also of Group IV, the mass was seen in the terminal branches of the 
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dentinal tubules under the enamel in the crown of the tooth. in a corresponding 
situation to that already described under the cementum. In the dog the 
maximum branching took place just before the termination of the tubules 
(see fig. 15). The way by which the mass had reached this position was not 








“ 


Fic. 17.—Group V. Dog. Section of the pulp of a tooth showing blood-vessels (B.V.) and a large 
lymphatic vessel containing the granules of lead sulphide (L). [x 300.] 


clear. In many of these sections it could be seen for some distance along this zone 
under the enamel, although the tubules centripetal from this zone appeared to be 
devoid of it. This suggested the possibility that the mass might have travelled 
along this zone by lateral flow along the side branches of the tubules, which are 
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Fic. 18.—Group II. Dog. Transverse section of the dentinal tubules, showing that they appear as 
rings, owing to the injection mass being situated circumferentially in each tubule. [ x 600.) ¢s./ 


Fic. 19.—Group V. Dog. The mass placed on a pledget of wool in an incision in the base of the 
gingival trough, has travelled down the periodontal membrane, in which it can be seen at (P), and has 
reached the dentinal tubules (D) and cementum (C) of the tooth. [x 250.] 
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particularly numerous at this point, and is of interest in connexion with the clinical 
observation of the spread of dental caries laterally along the amelo-dentinal junction. 

The mass was present in the primary and secondary cementum of the tooth. In 
the latter it appeared to be travelling along the lacune and canaliculi, and in the 
former gave the appearance of lying in channels, whether these are along the course 
of the periodontal fibres embedded in the cementum, or not, has not yet been 
ascertained. The route which the mass had followed in its course to the tissues 
of the tooth from the periodontal membrane, was still not clear from these 
experiments. 

Group VI.—(a) Ground sections: Teeth were taken from experiments of Group IT 
and sections prepared by grinding, in order to control the possibility that the 
injection mass might have travelled, or become altered in any way during the process 
of decalcification. The mass was found in the same positions and concentration in 
the hard tissues of the tooth as in the decalcified sections. In addition, several 
dentinal tubules crossing the amelo-dentinal junction, and entering the enamel were 
found to contain the mass (monkey). 

(b) Uninjected specimens: Sections were prepared from tissues taken from 
similar positions to those previously described, but from an animal which had not 
been injected, and subjected to the same processes of exposure to sulphuretted 
hydrogen, fixation, and decalcification. No black granules similar to those described 
in the microscopical results, were found. 

Thick ground sections were also prepared from teeth from uninjected animals 
and were decalcified, sulphuretted hydrogen gas being blown through the jars 
as with the injected specimens. In addition lead acetate was added to the fluid in 
the jars and the gas blown through before the introduction of the tooth. Granules 
of free lead sulphide were therefore in movement in the jars while the section 
was being decalcified. After decalcification the section was observed under the 
microscope. It was found that the granules had not entered the dentinal tubules 
or any other part of the tooth. 

(c) Dead animals: An experiment of the Group II type was carried out on a 
dead animal (cat). It was found that the injection mass had not penetrated the 
bone so readily as in the live animals, and was held up to a greater extent on the 
outside of the bone. The mass was present in the dentinal tubules, though to a far 
lesser extent than. in the sections from animals which had been injected in vivo. 
The injection mass was not found in the pulp. 

Further control experiments of this type are being carried out, using pledgets of 
wool soaked in the mass, as in Groups IV and V, as the pressure used in the injection 
in this control experiment renders the results less valuable than would be the case 
were no pressure to be employed. 


CONCLUSIONS 


(1) The guinea-pig and the monkey differ from the cat and the dog in possessing 
submental and supraclavicular groups of lymph nodes, which assist in draining the 
area of the jaws, in addition to the submaxillary and cervical nodes possessed by 
the latter animals. 

(2) In the guinea-pig and the monkey drainage from the tissues of the upper 
jaw takes place mainly to the antero-lateral submaxillary lymph node, and thence 
to the supraclavicular group of lymph nodes. Drainage from the tissues of the 
lower jaw takes place mainly to the submental group of lymph nodes and thence to 
the paratracheal group of lymph nodes. 

3) In the cat and the dog, drainage from the tissues of the upper jaw takes 
Place mainly to the antero-lateral submaxillary lymph node and thence to the 
paratracheal group of lymph nodes. From the lower jaw, drainage takes place 
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mainly to the antero-medial lymph node and thence to the paratracheal group of 
lymph nodes. 

(4) The lymph nodes in the guinea-pig and the monkey are smaller, relative 
to the size of the animal, than in the cat and the dog; they are, however, more 
numerous. 

(5) There is a very large amount of anastomosis between the vessels and nodes 
of the lymphatic system in this region. Cross-anastomosis to the opposite side is a 
common phenomenon, particularly in the lower jaw. 

(6) Drainage from the deep tissues of the tooth and bone takes place backwards 
from the anterior portion of the jaw and forwards from the posterior portion to a 
nodal point, and the lymphatic vessels emerge from the infra-orbital foramen in the 
maxilla, and from a small foramen or foramina posterior to the mental foramen in 
the mandible (cat and dog). 

(7) The suggestion advanced by Dewey and Noyes—that the lymphatic drainage 
from the pulp and periodontal membrane of the tooth can be likened to a funnel 
narrowing as it reaches the deep tissues of the jaw, and that the lymphatic drainage 
from the slopes of the gingive is a separate system—does not appear to be correct. 
‘In these experiments the mass was found to travel from the slopes of the gingive 
to the pulp of the tooth, the vessels outside the bone and those inside appeared to he 
in direct communication. 

(8) The lymphatic vessels of the periodontal membrane, and of the pulp of the 
tooth are in communication. 

(9) A fluid path is shown from the gingival tissues through the bone to the 
pulp, dentine, and cementum of adjacent teeth. ‘The exact path by which the 
mass reaches the tissues of the tooth from the gingival tissues is not yet clear, 
but the same appearances were found in the results of Group IV in which no 
pressure was employed, as in those of Group II in which the mass was injected 
hypodermically. 

(10) Lymphatic vessels are present in the pulp of the tooth. These vessels are 
often perivascular but larger separate vessels are also present. Perineural lymphatic 
vessels are present in the pulp of the tooth. 

(11) Lymphatic vessels are present in the periodontal membrane, and without 
pressure the mass was found to have travelled down the periodontal membrane in 
these vessels, and into the lacun# and canaliculi of the alveolar bone. The tissues 
of the tooth were also reached, though the path by which the mass travelled to 
them from the gingival trough is not yet clear. 


GENERAL DISCUSSION OF RESULTS 


While the experimental animal is not always comparable to the human in its 
structure or reactions, and the demonstration of the path taken by the fluid mass 
in vivo does not necessarily mean that organisms or their toxins follow this path, 
the results of these experiments may yet have some bearing on clinical problems. 
Thus the large amount of cross anastomosis found in the vessels draining the teeth 
and jaws in the monkey, suggests that swollen lymph nodes in the human may not 
always be due to a focus of infection on the same side of the body. 

The fact that the drainage from the upper jaw in the monkey takes place 
primarily to the submaxillary group of lymph nodes and then to the supraclavicular 
nodes, suggests that swelling of the latter nodes may be due to a focus of infection 
in the upper jaw, when no other obvious septic focus can be found. 

Since organisms and their toxins travel mainly along the lymphatics, their 
spread is largely governed by the direction of these vessels, and the distribution of 
the latter is of importance in placing the pathology of the area on an anatomical 
foundation. 
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It is of interest, therefore, that the lymphatics of the periodontal membrane and 
those of the pulp of the tooth appear to be in communication. The spread of the mass 
downwards in the lymphatics of the periodontal membrane from the gingival trough, 
and the communication of these lymphatics with the spaces of the alveolar bone, 
may prove to be of some importance in the study of paradontal disease, especially 
in view of the fact that Fish considers that paradontal disease starts as a lymphang- 
itis in the region of the gingival trough. The downward drainage of the lymphatics 
from the gingival trough in the periodontal membrane towards the apex of the 
root, suggests that infective processes in the neighbourhood of the apex may be due 
to organisms which have travelled downwards from the gingival trough via these 
lymphatics. It may therefore be well, before considering the treatment of a 
dead or infected tooth by apicectomy or other operation, to make certain that the 
gingival tissues are healthy, and that they are kept in a healthy condition subsequent 
to the operation. 

The fact that the mass was not found to travel through the bone of the mandible 
so freely as through the bone of the maxilla, and that subperiosteal injection was 
more effective than injection into the mucosa short of the periosteum, is in accord 
with the findings in clinical injection anwsthesia. The existence of perineural 
lymphatic vessels in the pulp of the tooth and the demonstration of the mass in the 
pulp of the tooth after injection or application of the mass into the slopes of the 
gingivee, suggested the possibility that the answsthetic solution employed in injection 
anesthesia might not be acting on the nerve trunk in the bony canal, as generally 
thought, but might be travelling further and acting on the actual end-organs of the 
nerves in the pulp. Further work is being carried out on this point. 

The path by which the mass reaches the pulp, dentine, and cementum of the 
tooth, from the gingival tissues, is not yet clear, and experiments are being 
continued towards its elucidation. The fact that the mass does appear to reach the 
pulp, dentine, and cementum of the tooth so freely from the gingival tissues, even 
when no pressure is used, does not accord with the usually accepted views on this 
point. In consequence, until all possibility of artefact in this connexion is excluded 
the results cannot be taken as definitely proven. The control experiments which 
have been performed, have been described previously, and further control experiments 
are at present being carried out. 


In conclusion the writer would like to express his thanks to Mr. J. G. Turner, 
and Dr. E. W. Fish for their kindness in reading the manuscript and for their 
most helpful criticism: to the laboratory staff of the John Hampton Hale Research 
Laboratory of the Royal Dental Hospital for their assistance with the technical 
side of the investigation: and to the Medical Research Council for providing a 
grant, which made the investigation possible. 
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Prophylaxis, Treatment and Bacteriology of Pertussis 
By A. D. GARDNER, M.D., F.R.C.S. 


THERE can be few of us here who have not had whooping-cough. Many of us 
have seen our own children splutter and vomit their way through this unattractive 
illness, and many have keenly felt their impotence while watching wretched, 
underfed babies cough out their lives in the bronchopneumonia that so often 
terminates the disease. 

My own interest in the matter dates from a visit to Denmark a good many years 
ago, when I saw the bacteriological-diagnostic service in full operation, and from a 
subsequent epidemic in my own family, when I found that neither my excellent 
doctor nor myself could tell which of the children had been attacked and which had 
not. I also recall the farcical inferno of the whooping-cough out-patient department 
at my old hospital, which I had myself run in complete ignorance of the disease I 
was supposed to be tackling. 

We all, of course, desire to prevent and alleviate the ravages of whooping-cough, 
which vies with measles for the first place amongst the baby-killing acute infections ; 
yet we have not been very prompt in taking up the new weapons that bacteriology 
has forged for us. This can hardly be because we are proud of our handling of the 
disease, for hitherto the medical practitioner has been able neither to diagnose nor 
to treat it, much less to prevent it. His impotence in clinical diagnosis is due to the 
late and very inconstant appearance of the sole characteristic symptom, the whoop. 

Certain American writers have very sensibly suggested the abandonment of the 
name whocping-cough and the substitution of the old term pertussis, with the idea 
of weaning the medical profession and public from its age-long diagnostic reliance on 
the very unreliable whoop. My agreement with this view is indicated in the title 
of this paper. It has recently been confirmed by experience of a school epidemic in 
which only one-fifth of the cases whooped at all (Smith, R. E., 1936), and few even 
had recognizably spasmodic coughs. 

The recognition that bacteriological research has made great and practical 
advances in the handling of this disease is only now beginning to filter into general 
practice, and the need for continued propaganda on the subject is my main excuse 
for occupying your time. 

Bacteriological progress has been based on the acceptance of Bordet’s discovery 
of a small hemophilic bacillus, now generally termed Haemophilus pertussis, as the 
cause of the disease. This is still questioned by a few writers, who, somewhat 
obstinately, as it seems to me, pin their faith on the ill-grounded hypothesis of a 
virus. Let us very shortly review the evidence for and against the bacillus as sole 
etiological agent :— 

(1) The bacillus is constantly present in the acute stages of the illness, and 
is absent in other illnesses and in health. 

These absolute statements need so little qualification that we may leave them 
unqualified [Kline, 1933; Willcox, 1935; Kristensen B., 1932]. 

(2) The period of expectoration of the bacillus coincides with the period of 
infectivity. 

(3) Specific antibodies are constantly demonstrable as the disease advances. 
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(4) With pure cultures of H. pertussis injected intratracheally into apes, an illness 
of entirely the same type as human pertussis h2s been produced by a number of 
independent workers (Sauer and Hambrecht, 1929; Rich, Long et al., 1932; Inaba 
and Inamori, 1934; Shibley, 1934). 

(5) A crucial experiment by the Macdonalds (1933) on their own children showed 
that true whooping-cough follows the intranasal instillation of pure cultures of 
H. pertussis. In both ape and human experiments the organism is recoverable in 
pure culture from the lesions. I feel that it would need considerable hardihood to 
maintain that Koch’s postulates are not reasonably satisfied by this array of 
evidence. 

Now let us see what there is to be said for a virus. A number of clinicians and 
certain pathologists (Rich, 1932; McCordock, 1931-2; Nicolau and Matieseo, 1933), 
express the view that the extreme infectiousness of whooping-cough, the solid 
immunity it confers, the interstitial. type of pneumonia complicating it, and the 
infiltrative, degenerative lesions of nerve ganglia to which it not infrequently gives 
rise, are all indications of a virus infection. On this view the bacillus is a secondary 
invader, comparable to H. influenz# and the pyogenic cocciin influenza. In support 
of this McCordock and Mackenfuss (1932) bring evidence of inclusion bodies seen in 
the pneumonic lesions of about a third of the cases of fatal whooping-cough examined. 
Further support is drawn from criticism of the animal experiments in which 
whooping-cough has been alleged to be transmitted with pure cultures of H. pertussis, 
for, it is urged, similar spasmodic coughs can be experimentally caused by 
H. influenze, B. bronchisepticus, and other bacteria. 

Now none of these points has any direct evidential value. Extreme infectiousness 
is probably the result of unusually profuse droplet-expulsion. The immunity is not 
so solid as is often supposed ; second attacks are fairly common. Thus Miller (1935) 
observed and proved by the cough-plate method four recurrences among a very 
moderate number of cases. 

Again, the interstitial character of the pneumonia complicating the disease is 
certainly no proof of the presence of a virus. Lesions of this type can be produced 
in animals by intratracheal injections of H. pertussis, and also with several other 
microbes (Sprunt, et al., 1935). The nervous lesions can be satisfactorily explained 
by the action of the powerful endotoxin absorbed from the respiratory tract. 

As to the notion that the bacillus is a secondary invader, we may well ask, ‘“ Why 
then is it most profuse at the onset of the illness, and generally absent in the late 
stages ?”’ 

The inclusion bodies, which are demonstrable only in a minority of such cases 
as come to the post-mortem room, if they prove a virus infection at all, prove only 
a secondary or terminal infection. 

In reply to the argument that the experimental transmission of the disease to 
apes is illusory, as it is impossible to prove that they really have whooping-cough, 
it may be answered that a spasmodic cough with positive cough-plate tests, being 
the basis for the diagnosis in man, must also be accepted in apes, whether or no any 
whooping is to be heard. 

Nor is the position weakened by the fact that a spasmodic cough may be 
produced in apes by other microbes. So it can in man. Influenza epidemics often 
produce a cough so spasmodic that the physician is left for a long time guessing at 
the diagnosis ; and according to Brown (1926) occasional infections with B. bronchi- 
septicus can give rise to typical whooping-cough symptoms. Of course, in both 
cases, cough-plates are entirely negative for H. pertussis. 

Finally a number of direct experimental attempts have been made to demonstrate 
a virus in whooping-cough sputum and in fresh cultures of H. pertussis, but they 
have been entirely unsuccessful (Culotta, Harvey and Gordon, 1935; Shibley, 1934; 
Macdonald and Macdonald, 1933). By producing pertussis in apes with the 60th 
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subculture of a freshly isolated strain of the bacillus, Shibley proved that either 
no virus participated, or at least that any virus present must be living symbiotically 
with the bacillus—a highly unlikely combination which would require a deal of 
proving. 

To sum up: There is a convincing body of evidence that H. pertussis is the 
infecting agent of whooping-cough, and the view that a virus plays a part is without 
substantial foundation. Our definition of the disease pertussis ought in future to be 
based primarily on the causative organism, and might run thus: “ An infection of 
the respiratory tract with H. pertussis, generally giving rise to a spasmodic cough.” 


DIAGNOSIS 


The evidence on which a diagnosis may be based can be divided into clinical, 
hematological, and bacteriological. 

Clinical diagnosis is, as we have said, impossible in the early stages, when 
infection is at its worst, and both isolation and treatment can do most good. In 
perhaps half of all cases it either remains uncertain to the end, or is made on merely 
circumstantial evidence. 

Hematological evidence consists of the lymphocyte count and the complement- 
fixation test. Both of these are good tests, but neither gives the early diagnosis 
that we so much need. A lymphocytosis of considerable degree is fairly constant 
from the third week of the disease until convalescence sets in. During the vital 
catarrhal stage and again in convalescence a leucopenia is the rule. It is important 
to estimate the absolute number of lymphocytes, since their ratio to polymorpho- 
nuclears may be reduced by a secondarv infection. 

Specific complement-fixing antibodies appear in measurable amount about the 
same period and with considerable regularity. Like all specitic antibodies, however, 
their presence only proves that the subject has recently been under the stimulus of 
the specific antigen, not that he is suffering from present infection. Thus it has 
recently been shown that adults in contact with whooping-cough acquire a positive 
complement-fixation reaction (Bennholdt-Thomsen, 1934), without showing any 
clinical symptoms. This, incidentally, brings one more support to the modern view 
of epidemics as community infections in which the clinically recognizable case is 
merely an extreme instance. 


Taste I.—Acquisirion By HeaLTHy PERSONS oF A STRONGLY PosttivE CompLEMENT-FIXATION REACTION 
Durinc Contact wWitH WHOOPING-COUGH, 


(After Bennholdt-Thomsen, 1934) 


Period of 
lst complement- attendance on 2nd complement- 
Persons fixation test wh.-c. patients fixation test 


Nurse 0 
Nurse (+) 
Nurse 0 
Nurse 

Nurse 

Doctor 

Mother 

Grandmother 


+$+4+4+4+4+4++ 
++4+4+4+444 
+++4+4+4++4+4+4 


+++4+4 


The third method of diagnosis is the bacteriological, which is now sufficiently 
well known to need no detailed description. Nothing has yet been discovered better 
than the cough-plate method, using Bordet’s fresh blood-medium. If one could find 
& substitute for fresh blood the whole process would be greatly simplified and 
popularized. 

All the recent figures support the view that at least three-quarters of cases can 
be diagnosed from the very earliest onset, though the diagnostic process takes at 
least three days, owing to the slow growth of the specific organism. 
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TaBLE II1.—Successrut IsoLations or H. pertussis In Cases PROVING CLINICALLY OR 
BacCTERIOLOGICALLY TO BE WHOOPING-couGH. (Reproduced from the Lancet, 1932 (i), 11.) 


Danish American 

(Madsen, (Sauer and 
. we 1. 1924) Hambrecht, 1930) 

Stage of illness (47 cases) (914 cases) (200 cases) 
Per cent. 


First week (catarrhal phase) f 98 (catarrhal phase) 
Second week (spasmodic phase) _ 
Third week 7. 65 (spasmodic phase) 
Fourth week f — 
Fifth week 0 (phase of decline) 
Sixth and later o- 





Progress has been due mainly to Danish and American workers. So far as I am 
aware, only two bacteriological contributions have been published here, that of 
Sugare and McLeod in 1929 and that of Leslie and myself in 1931 and 32. In 
Denmark, as we all know, the method has been in regular use for many years, and 
in various parts of the U.S.A. it hag become an established routine. 

Whereas the value of the cough-plate method in diagnosis is no longer open to 
question, its use in determining the isolation period of infected persons is still in the 
experimental stage. American workers differ considerably on this question. Kline, 
for example, writing in 1933, thinks the method too unreliable for practical use. On 
the contrary, Kendrick and Elderling (1935) feel that they can safely release patients 
on the twenty-eighth day after onset if two plate-tests on consecutive days during 
the fourth week have proved negative. Well over half their patients were released 
at the end of the fourth week, that is, a week earlier than the clinical standard for 
untested patients. I think I am right in saying that six weeks is a more general 
period, but in any case the number of man-hours saved from the sick-room is 
economically well worth the work done. 


Tas_eE II].—ReELEAse Couca-PLate FInpinos 
(Kendrick and Elderling, 1935.) 


Release cough-plates Patients for release 
j —_-_-_err—~ —— ~ Percentage 
Week obtained No, of plates Total patients Released released 


Fourth 86 58 83 57 
Fourth and fifth 125 69 63 91 
Fourth, fifth, and sixth 155 83 82 99 


There is as yet little direct proof that children released after negative tests are 
incapable of transmitting infection, but in the light of the old clinical observation 
that a patient is almost harmless once the whoop has set in, the a priori probability 
is very high. We shall return to this point in a moment. 

There is no doubt that some individuals continue to cough up the bacillus in the 
fifth and sixth weeks and exceptionally .even till the eighth or eleventh. Clearly the 
testing-procedure is more likely to lead to a rational handling of such cases than the 
application of any rule of thumb. 

It is suggested by R. E. Smith (1936) that environment and season affect the 
duration of the infection both in its community and its individual aspect. Last year 
I assisted Dr. Smith to test this idea in a small outbreak at a Public School, which 
occurred and ran its course in the exceptionally fine warm weather of late spring and 
early summer. There were only 26 cases in this outbreak, although 130 of the 600 
boys were unprotected by a previous attack. Diagnostic cough-plate tests, carried out 
by Miss Straker, of the London School of Hygiene, in 25 cases, were positive in 20, or 
well over three-quarters of the cases. In one of these the first test was negative, 
and was repeated, with a positive result. Of the five boys who yielded no bacilli 
only one is stated to have had a spasmodic cough, and none whooped. Can we be 
sure of the diagnosis in such circumstances ? 
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At Dr. Smith’s suggestion I carried out a series of release-tests, starting in the 
third week of the disease, the results of which are shown in Table IV. A series of 
three double plate-tests was made in every case. 


TaBLe IV.—Pertussis RELEasE CouGn-TEsts. 
(R. E. Smith’s warm-weather school-epidemic, June-July 1935.) 
Day of Negative Contact with 
bacteriological release tests Day of susceptibles Resulting 
Case No. Diagnosis Days discharge after release infections 
28 0 
30 ++ 
34 
27 


28 


24, 25, 26 
17, 18, 19 


co! loco! coooococoocsco 


14, 15, 16 23 . 
18 cases. Average day of discharge, 29. Resulting cases, 0. 
Case 10; weakly positive plates on 21, 22, and 28. 


If we take the six-weeks’ standard sponsored by the Ministry of Health and the 
Board of Education, the number of days saved per head by the release-tests was 13, 
which represented about £13 worth of schooling per head. In certain cases it meant 
also the ability to take important examinations, such as the school certificate, which 
would otherwise have been missed. If a bacteriological service had been available, 
the cost of the testing would probably have run to about 30s. per head, so that a net 
saving of over £10 per head would be effected, apart from the imponderable value of 
the freedom. , 

The absence of any return cases supports the view that the test, as performed, is 
a safe indication of non-infectivity. 

Before leaving the subject of bacteriological tests we may consider the question 
whether the somewhat elaborate and expensive procedure is really worth while. Only 
well-equipped and well-staffed laboratories can tackle it successfully, and the method 
is by no means 100% successful, except under ideal conditions. These facts make 
many physicians and public health officers very sceptical about their possibilities 
(e.g. Greer, 1935). I think the answer is that even at the present time, with our 
ill-organized, and in many ways inadequate, pathological service, the method could 
easily be worked in the larger centres and for certain classes of outbreaks. 
Well-to-do folk will be found ready to pay adequate fees both for diagnostic and 
release-tests, and private schools will be extremely glad of a means of establishing 
with certainty the nature of a catarrhal outbreak at the earliest possible moment. 
Finally the Public Health Authorities would become interested as soon as a more 
widespread enlightenment gave rise to a definite demand. 

Skin test.—I have, so far, said nothing about the intradermal test, which has been 
tried by a number of workers either for diagnosis or for the determination of 
susceptibility. It does not yet seem possible to judge what the value, if any, of 
such a test will prove to be. Krarup (1933) in a summary of the literature and a 
description of his own experiments concludes that the test is worthless. Probably, 
however, insufficient attention had been paid to the antigenic variation of the bacillus. 
Siebler and Okrent, however, in 1934, think that Sauer’s vaccine affords a good 

. ntradermal test of immunity and susceptibility. 186 subjects were classified into 
susceptibles and immunes, according to their previous history. The test gave 80% 
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of positive results in those unprotected by previous whooping-cough, and 76% of 
negative results in the protected class. Immunization of children changed the 
reaction from positive to negative in practically 100% of cases. The test, which is 
clearly not applicable to diagnosis, is thus an immunity test like the Schick-reaction 
for diphtheria. Ina recent article Paterson, Bailey, and Waller (1935) describe a 
skin-test with Sauer’s vaccine, the results of which are interpreted in exactly the 
opposite sense to those of Siebler and Okrent. Previous whooping-cough was found 
to give rise to a positive reaction, as also did an immunizing course of vaccine. The 
great majority of subjects unprotected either by an attack or immunization gave 
negative reactions. The test would thus appear to be an allergy-test, comparable to 
the tuberculin-reaction. Thus there is, at present, nothing but confusion in this 
field, and much further work will be needed before any clear judgment can be made. 

The use of vaccines in whooping-cough.—This appeals to me far more in its 
prophylactic than in its therapeutic aspect. Prophylaxis is capable of scientific 
proof whereas it is only exceptionally possible to form a scientific judgment on 
the results of treatment. 

Up to 1931 whooping-cough vaccination was under an ever-deepening cloud. 
General opinion condemned it as worthless and the American Pharmacological 
Council had removed the vaccines from its list of useful remedies. 

A test made in London about that time with a vaccine produced by Bordet 
himself appeared to be unsuccessful. Soon afterwards Leslie and I found that the 
vaccine was made with bacilli in the rough phase and was therefore probably useless 
as an antigen. Even last year a paper by P. Bordet (1935) shows no recognition 
of recent advances in the principles of vaccine preparation. 

The work of Leslie and myself revived and amplified Jules Bordet’s early 
observation that fresh H. pertussis is antigenically different from H. pertussis 
adapted to the laboratory life, and we produced prima facie evidence that only the 
fresh phase could be expected to produce useful antibodies. The serological dis- 
tinction between the various phases is shown in the accompanying chart. 
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Chart showing cross-agglutination tests with phase serums, Minor agglutinins expressed as percentages 
of the titre to the homologous serum-strain. (Reproduced from the Journal of Hygiene, 1931, p. 432.) 
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Table V shows our most successful immunizing experiment, in which all the 
guinea-pigs immunized with Phase I bacilli (smooth) survived, whereas those 
immunized with Phase III (rough) vaccine succumbed to the test doses of virulent 
or toxic Phase I bacilli. Other similar experiments, though less clear cut, pointed 
in the same direction. 

Taste V.—Iuuunity Experiment No, 1, 


Phase I vaccine: Phase III vaccine (living) : 
Two Loss Two Loss 
doses Guinea- in doses Guinea- Death in 
of pig Test weight of pig Test in weight 
Nature mgm. weight dose Result. per cent. mgm. weight dose days per cent. 
Heated 55° C. 2-0 820 63 Lived 31 1- : 292 67 4 = 
- 1-0 359 58 Am 83 2-0 811 64 2 — 
4-0 369 57 99 29 4-0 354 59 5 _ 
0-4 of ‘formalin 4-0 866 57 os 88 
«a 1-0 877 56 he 19 
os 2-0 397 54 9» 26 
“ 4-0 309 32 - 8 4-0 304 33 14 82 
ae 1-0 328 31 is 22 2-0 352 29 14 34° 
es 2-0 362 29 es 17 1-0 385 28 46 81 
Heated 55° C. 4-0 357 29 98 13 
“ 1-0 378 28 “a ll 
2-0 403 27 - 0 


” 
All the guinea-pigs were females. 

mgm xX l, 
Wet. (grm,)0°72 
* Killed in a moribund condition. 


Dose = expressed as nearest whole number. 


This work seemed to revive hope in various quarters, and several American 
workers took the matter up. The Danes also, who had previously used cultures 
not recently isolated, though always maintained on fresh blood-medium, proceeded 
to make their vaccines with perfectly fresh strains. 

The results have, in my opinion, been distinctly promising, indeed they verge on 
areal proof of the efficacy of the method. 

In addition to the recognition of the necessity for smooth, Phase I, cultures, 
Sauer (1934) has shown that large doses are probably more effective than small. 
Reactions are no more serious than in other familiar forms of inoculation. The 
growth of knowledge on this subject is summarized in Tables II, III, and IV. 


TABLE VI.—WHOOPING-COUGH IMMUNIZATION IN FAROE ISLANDS 
(Madsen) 
I, Epidemic of 1923-4. Exposed population vaccinated with moderate doses of vaccine from stock 
cultures on blood-medium. (Total, 22,000 million bacilli.) 


2,094 vaccinated 627 unvaccinated 
Escaped infection ... roe ose prone | none Practically none 
Mild cases ... : née ... Almost al Fair number 
Severe cases. " in ae ae ‘ed Many 
Fatal ... roe 0-2%) 18 (8%) 


II. Epidemic of 1929. Exposed population bea with moderate doses of vaccine from freshly 
isolated cultures on blood-medium. (Total, 22,000 million bacilli.) 


1,882 vaccinated 446 unvaccinated 
Escaped infection ... —_ ... 458 (25%) 8 (1-8%) 
Mild cases ” S --- 1836 225 
Moderate _... ih ie sis = 170 
Severe Pe _ on 35 
Fatal ... ‘ ove (C.M.=0-0%) 8(C.M.=1-8% 


Type of vaccine = carbolize a suspension of bacilli from Bordet-Gengou medium ; 10,000 mill. per c.c. 
Three doses of 0-5, 0-7, and 1 c.c. at weekly intervals. C.M. = Case-mortality. 


Table VI shows Madsen’s account of prophylaxis in two Faroe Island epidemics 
(Madsen, 1925, 1933). 

In the first, where stock cultures were used for the vaccine, no protection from 
attack was afforded, but attenuation of the disease and a reduction of mortality 
were claimed. 











1280 Proceedings of the Royal Society of Medicine 38 


In the later epidemic of 1929, when the vaccine was made with freshly isolated 
cultures, a certain amourt of protection seems to have resulted, as well as a 
pronounced attenuation oi symptoms. The death-rate appeared to have been 
reduced rather more than in the first epidemic. 


TaBLeE VII.—Wuoopine-couGH IMMUNIZATION oF ScHOOL CHILDREN 
(Frawley) 


I. Four small doses, 0-1, 0-5, 1-0, and 1-0 at weekly intervals. No protection evident; but illness 
milder. 


Type of attack Vaccinated Unvaccinated 
Mild ... — oe aaa —— 7 
Moderate oe sus at “sa 26 
Severe ... ove on a 27 


Il. Four large doses of 2 c.c. at waite intervals. 505 vaccinated ; 80 of these intimately exposed to 
infection ; 49 of them escaped ; 31 contracted wh.-c. 
Duration of 


paroxysmal stage Vaccinated Unvaccinated 

Less than 1 week ... oy — = 9 

1 to 2 weeks ... tee _ « 2 49 

2 weeks or more ee is oe ff 116 
Type of vaccine = “ undenaturea antigen ’’ of freshly isolated strains. 


Table VII shows the results obtained by Frawley (1934) in America with a so- 
called undenatured antigen, made by mechanical disruption and subsequent filtration 
through collodion of freshly isolated cultures. Using small doses he, like the 
Danes, achieved no absolute protection, but was able to convince himself of a 
strongly attenuating effect. 

A further trial, however, with larger doses gave evidence of very considerable 
protection—about 60% protected, and a great reduction of severity in the symptoms 
of those attacked. 

Finally, we have Sauer’s results (Table VIII). He lays stress not only on fresh 
cultures, but also on the growth of the vaccine on human blood and on maximal 
dosage. 

TasLe VIII.—Wuoopine-coucn. IMMUNIZATION OF CHILDREN. 
(Sauer) 


Large doses of vaccine from foe isolated cultures grown on human blood. 
Total: 8,000 million in 4 weekly doses. 
800 selected private cases hanna each having one or more susceptible brothers or sisters as 


controls. 
28 families became infected, 4 months to 6 years after immunization ; containing 39 vaccinated and 


(?) 45 unvaccinated children. 
Attacks among the 39 vaccinated = 0. 
Pe +, (?) 45 unvaccinated = 45. 


Additional casval exposures of vaccinated children outside family. 
Number exposed = 145. 
Number attacked = 0. 


The results may be summarized as follows: Of a considerable number of 
immunized children in families in which unimmunized brothers and sisters could 
act as controls, 39 immunized and 45 controls were thoroughly exposed to infection. 
None of the immunized children contracted the disease, whereas apparently all the 
controls did. I say “ apparently ” because the account does not make it quite clear 
whether it was all or only a large proportion of the controls who contracted 
whooping-cough. 

In any case, if we can trust the evidence, the case for prophylactic vaccination 
seems well on the way to proof. 

Supposing that Sauer’s remarkable success was of the nature of a fluke, we could 
still maintain that attenuation with great diminution of serious complications is 
a realizable aim; indeed it is possible that this is a more practical aim than a 
complete immunity, which is likely to be much less lasting than that conferred by 
an attenuated attack. 








ae 
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We have already mentioned the rather dramatic experiment of two American 
pathologists, Dr. and Mrs. Macdonald (1933) on their four children, to prove the 
prophylactic efficacy of fresh pertussis vaccine. 

Two of the children were immunized and two kept as controls then, after a 
considerable period of isolation, all four were treated with fresh living cultures of 
H. pertussis, instilled into the nose and throat. Very small doses were used, about 
100-150 bacterial cells per patient. The two uninoculated children developed 
typical whooping-cough ; the two inoculated ones remained perfectly healthy. 

This experiment, though very striking, is not absolutely conclusive, since it is 
not known with what certainty this means of artificial infection operates. It may 
have been the law of chance and not the vaccine that protected the two vaccinated 
subjects. 

In addition to these selected pieces of evidence there are numerous accounts of 
epidemics apparently brought to a successful end by inoculation of susceptibles. 
Thus, in an Oxford school, the nature of a catarrhal outbreak was ascertained by 
blood-counts at the end of the second week, and all exposed susceptibles were 
inoculated with Parke-Davis’ pure pertussis vaccine. Of 16 boys only onedeveloped 
the disease. This, however, has little or no evidential value, as is illustrated by 
a rather similar account by Griineberg in Germany. Here, under similar circum- 
stances there were 25 susceptible contacts, and 10 of them were inoculated. 
None of the 10 developed whooping-cough; but then neither did any of the 
uninoculated 15. 

I think we may say that the effects of inoculation can never be assessed when it is 
carried out during small scale outbreaks. Some significant indirect support for the 
prophylactic value of vaccines may be drawn from the knowledge that immunization, 
like the disease itself, produces complement-fixing antibodies with great regularity, 
and modern immunology leads us to associate actual immunity closely with this type 
of antibody. 

It is perhaps unfortunate that, as several authors have stated, the antibody 
response of small infants is distinctly feeble, since they are the persons one most 
wants to protect. But we cannot draw the conclusion that the inoculation has no 
effect in such cases. 

Tosum up: I feel that the position of prophylactic vaccination is substantially 
better than it was four or five years ago. The evidence that has accumulated 
justifies the provisional belief that it is effective both in reducing the chances of 
attack and in attenuating the disease in those attacked. It is, of course, desirable 
that further statistics of really evidential value should be obtained. 

Serum-prophylaxis.—It seems probable that the serum or blood of convalescents 
or immune adults has a certain prophylactic effect, though the data presented in the 
literature fall short of a real proof. The latest contribution to the subject in our 
country is that of Paterson, Bailey, and Waller (1935), who, in a well-devised 
experiment, gave convalescent serum to a group of pertussis-contacts. A similar 
control-group, which received no serum, showed a much greater incidence of pertussis 
than the injected group (42% as against 11% in the controls). Further, the illness, 
when it occurred in the immunized subjects, was, on an average, milder. It is a 
pity that the statistical significance of the figures is not discussed. So far as it goes, 
however, this work supports the favourable view already expressed. 

Treatment.—I do not propose to discuss in any detail the difficult subject of 
specific therapy. It is very seldom that the results of treatment of any disease can 
be subjected to a sound statistical analysis. We no longer pretend to “cure” 
infectious illnesses, which generally cure themselves if we leave them judiciously 
alone; and our claims to ameliorate symptoms, however true, are very hard to prove. 
Our best hope is to anticipate or accelerate by suitable injections the immunity 
otherwise only acquired in the attack. 
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The voluminous literature of vaccine therapy in pertussis leaves me with the 
feeling that it offers no real hope. Occasional apparent successes, if not merely 
accidental, may be attributed to non-specific factors. A recent trial by Begg and 
Coveney (1936) of the best modern type of vaccine proved no more satisfactory than 
the Ministry of Health’s 1931 tests or Bordet’s rough vaccine. 

Serum therapy is thoroughly discussed by R. E. Smith in his article now in the 
Press. He comes to the conclusion that convalescent human serum or blood is of 
value in the early catarrhal stage, though not later; but he does not claim that the 
data are such as can be statistically assessed. Paterson, Bailey, and Waller, while 
finding serum good as a prophylactic, could see no value in it for treatment. All 
we can say at the present is that its possibilities should be further explored; but 
that unless the exploration can be done systematically and on a large scale, we shall 
probably never reach a final judgment. The few attempts so far made to employ 
the serum of immunized animals—such as calves or cocks—have not produced any 
important results. 

In conclusion, we may say that pertussis has been the Cinderella of infectious 
diseases and that, in consequence, its incidence and mortality have declined in recent 
years at a much slower rate than those of diphtheria and scarlet fever. With the 
new powers of control.afforded by the bacteriological discoveries of the last ten 
years, we may hope to see a substantial improvement as soon as the country 
as a whole becomes, in transatlantic phraseology, sufficiently ‘ whooping-cough 
conscious.’ 

[My thanks are due to Dr. R. E. Smith and the Editor of the Quarterly Journal 
of Medicine for permission to quote from Dr. Smith’s unpublished paper. ] 
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Section of Dermatology 
President—H. W. BARBER, M.B. 


[April 23, 1936] 


Hereditary Alopecia in Mother and Daughter.—H. W. Barser, M.B. 


These two patients are mother and daughter, and both have a form of cicatricial 
alopecia of unusual type. 

The mother, aged 55, noticed that her hair began to fall at the age of 25, after a 
pregnancy. In the case of the daughter, aged 30, the condition followed scarlet 
fever at the age of nine. 

Dr. Forman pointed out to me this afternoon that the mother has a small 
tumour on the scalp, and the daughter also is said to have had tumours, but they 
have disappeared. The case seems to correspond with one of hereditary alopecia 
associated with sebaceous adenoma shown by Dr. Forman some years ago. 


Dr. G. B. DOWLING said he had a case with the same kind of cicatricial alopecia, in a 
man, in whom it had developed at 20 years of age—he was now 85. In his case it was 
associated with palmar and plantar keratodermia. He had also had poorly developed teeth 
all of which except one, a very small molar, had been extracted. He regarded the condition 
as an example of congenital ectodermal defect. 


Lupus Vulgaris: Resolution Following Eczema.—H. MacCormac, 
C.B.E., M.D. 


A. A., a male patient now aged 53, has an unusual medical history. He was 
first seen in December 1926 on account of an epithelioma (confirmed by microscopic 
examination) at the base of the left middle finger. This was removed surgically, 
and there has. been no recurrence. Four years later he was seen again with 
extensive lupus vulgaris over the back of the left hand and extending upwards over 
the forearm and lower half of the upper arm. The eruption consisted of confluent 
tuberculous deposits, the so-called apple-jelly nodules. Some degree of superficial 
ulceration was present and when this had healed, the patient returned to his work 
as a road-mender, which, in spite of his disability, he was able to continue. He was 
seen again in 1934 with acute eczema involving the tuberculous area, and also 
present on other parts of the body; under treatment this cleared up and he resumed 
his former occupation, the lupus remaining unchanged in form and dimensions. In 
January 1936 he was again admitted with a similar attack of eczema; he made 
good progress under local applications, and it was then possible to observe the 
extraordinary change in the whole of the lupus area, which during the attack of 
eczema has almost entirely resolved. It is not suggested that the lupus is cured, 
and a microscopic section shows a chronic inflammatory subepithelial infiltrate, 
with a tuberculous type of giant-cell systems. The remarkable improvement in an 
extensive and profound type of lupus seems to be in some way connected with the 
eczema which was superimposed on the tuberculous disease. It is well known 
that involution following erysipelas may occur in both lupus vulgaris and lupus 
erythematosus. The present case seems to be in a different category and one can 
only surmise that some process of natural vaccination occurred, to which the 
favourable result is to be attributed. 


AuG.—Dermart. 1 
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? Boeck’s Sarcoid.—A. C. RoxBurRGH, M.D., and ROBERT KLABER, M.D. 


Mrs. P., aged 35, helps her husband in a general store and has always enjoyed 
good health. 

Seven years ago she noticed a small, flat, dark-mauve spot on the right cheek. 
This gradually “spread” until a large area of the right cheek was affected. Then a 
number of similar small discoloured dark-mauve spots appeared on the left cheek 
and tended to coalesce. 


Mrs, P., 17.11.86. Sutures on right side show site of biopsy. 


In 1931 she attended St. Mary’s Hospital, where the whole area affected on the 
right cheek was excised by diathermy. 

One month later, soon after healing was complete, the same dark-mauve dis- 
coloration appeared, surrounding the scar and gradually spread. She then had 
carbon dioxide snow treatment applied to the lesions on both cheeks monthly— 
17 times in all. This treatment did not appear to do any good. 

In 1933 she attended Southend Hospital, where she was an in-patient for a 
week ; four radon seeds were inserted for three days, without any apparent benefit. 
Later she had six applications of a radium plate, also without effect. 

She then received local injections of sodium morrhuate into the affected areas 
once monthly for eighteen months. This also did not appear to help. 
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She states that there is occasional irritation, but no pain, in the lesions. 

In November 1935 she was referred to one of us (A. C. R.), by Dr. Finzi who 
had been asked to see her by Dr. J. P. Wells of Danbury. There were roughly 
symmetrical infiltrated raised areas on both cheeks. These plaques were brownish- 
purple in colour and showed irregular scars resulting from previous treatment 
(see fig.). 

Skiagrams of the chest and extremities were reported normal, but there was 
some doubtful rarefaction in some of the bones of the hands. 

Biopsy : Numerous focal nodules were seen in the corium, each consisting of 
small round cells surrounding a central mass of swollen, degenerate collagen fibres. 
The general arrangement suggested the possibility of Boeck’s sarcoid, except that 
the central area of each, instead of being occupied solely by epithelioid cells, con- 
sisted chiefly of collacin. There was also an increase in chromatophores. No mole 
cells were seen. 

The patient was advised to increase the vitamins in her dietary and to have 
more fresh air if possible. She has taken liquor arsenicalis in increasing doses, 
latterly (1x t.d.s.), and since December 1935 she thinks the lesions have become 
flatter, less irritable, and less vivid. 

We have not felt justified in making any definite diagnosis, clinically or 
histologically. It seems, however, possible that the local injections of sodium 
morrhuate may have transformed the usual histology of Boeck’s sarcoid into this 
most unusual picture. This view might receive some slight support from the 
improvement following arsenic-therapy. 


Discussion.—Dr. J. M. H. MACLEOD said that he had had a similar case under observation 
some years ago. The condition at the time was believed to be what Dr. Radcliffe Crocker had 
designated lupus erythematosus tumidis. He did not consider, however, that it was a variety 
of lupus erythematosus but regarded it as Boeck’s sarcoid. 


Dr. F. PARKES WEBER said that he had recently seen the condition, on the forehead only, 
ina young woman. She had been treated by X-rays and various other methods, with the 
result that most of the lesion had become slightly scar-like. It might be well to obtain a 
biopsy of a part of the border which still remained unchanged. 


Dr. R. D. MOYLE said that one case of sarcoid had been treated at West London Hospital 
by alepol injections, either subcutaneous or intramuscular, 8% to 5%, and the patient had 
done very well indeed. 


Microscopic Sections from ‘two Cases of Blue Nzvus (Jadassohn).— 
ROBERT KLABER, M.D., and W. FREUDENTHAL, M.D. 


I.—The first of these nevi was excised from the left inner canthus of a girl, aged 
9 years. It had the appearance of an unusually black “ mole” and was said to be 
increasing in size. It had been present as long as her mother could remember. The 
section shows a dome-shaped papule. The horny layer is thickened. The papillary 
bodies are flattened. More striking changes are present in the corium, which shows 
many pigment-bearing cells scattered throughout its substance, but especially at the 
periphery of the lesion. Mole cells are conspicuous by their absence. 


II.—The second nzwvus was excised from the back of the right hand of a-woman, 
aged 44. It was said to have been present since birth and had remained unchanged 
ever since. Clinically, there was a small slightly raised firm dark-blue nodule, the 
size of a small pea. The section taken from the second case also shows a slightly 
raised lesion. Here again, pigment-bearing cells are present in the corium, and in 


even greater numbers than in the first case. In addition there is some fibromatous 
hyperplasia. 
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Discussion.—The type of pigment cell present in both these sections differs 
from the ordinary chromatophore in giving a positive dopa reaction. It must 
therefore be regarded as a true dermal melanoblast. Cells of this nature are present 
in the corium of most mammalia including monkeys, forming a continuous dermal 
pigment layer. In man, however, this system is quite rudimentary. 

The number of these mesodermal melanoblasts tends to be greater in the darker- 
skinned than in the lighter-skinned races. Especially in the case of newborn children 
of Mongolian races, their number is sufficiently large in the sacral region to give rise to 
the almost constant appearance there of the so-called‘ Mongol spot.’” In Europeans, 
their number is usually too small for any colour to be visible to the naked eye and 
their presence is only manifest in microscopic sections. The Mongol spot does, 
however, occur in a proportion of births among Mediterranean people and 
occasionally in this country. 

Much more rarely, in addition to the sacral spot there may be similar lesions in 
other situations. Dr. J. D. Rolleston ? has shown three cases of such extra-sacral 
lesions before this Section and the Section for the Study of Disease in Children. 
These extra-sacral lesions have the same clinical appearance and histological structure 
as those in the sacral region and are found in Mongols as well as in Europeans. 
They differ from the Mongolian spot in having a tendency to natural involution 
and have been observed at all ages. 

A further development of the mesodermal pigmentary system gives rise tc the 
blue nevus of Jadassohn. We are not aware of any previous record of cases of this 
condition in England. The sites of election are those respectively affected in each of 
these cases, i.e. the face, and the back of the hand. The histological structure differs 
from that of the Mongolian spot. The pigment cells tend to be more numerous and 
are irregularly arranged. In addition, the connective tissue elements may increase, 
resulting in the fibromatous formation illustrated in the second case. 

It seems probable that the very rare condition of melanotic sarcoma (mélanome 
malin mesenchymateux of Darier), bears the same pathological relation to the blue 
nevus that nwvo-carcinoma bears to the ordinary pigmented mole. 

Summary.—Thus the normally rudimentary human mesodermal pigmentary 
system may, by abnormal persistence and development, in turn give rise to (1) The 
sacral Mongolian blue spot; (2) The extra-sacral Mongolian blue spot ; (3) The blue 
neovus of Jadassohn ; (4) Melanotic sarcoma. 


Discussion.—Dr. F. PARKES WEBER said that some years ago he had seen a similar lesion 
which was a bright Oxford-blue in colour, of the size of a pin-head, and situated just above 
the root of the nose. The patient was a man, and the lesion had not dated from birth. 
When excised it showed nevus cells full of golden-brown pigment. The case was published 
in the British Journal for Children’s Diseases, 1928, 25, 276. 

Dr. J. D. ROLLESTON said the colour of these Mongolian blue spots was usually slaty- 
blue; they were frequently mistaken for bruises, a fact which was of some forensic interest. 
Last month he saw a case of Mongolian blue spots in a child with measles. The parents were 
of Balkan extraction. The.child died and a post-mortem examination of the “ blue spots” 
showed abundant pigment in the deeper layers of the epithelium of otherwise normal skin. 

Dr. FREUDENTHAL (in reply) said that substances seen through an opaque medium looked 
bluish. That fact would explain the colour of the blue nevus, as it did the blueness of veins 
seen through the overlying skin on the dorsum of a wrist. 


Xanthoma with Pigmentation.—A. M. H. Gray, C.B.E., M.D. 


History.—The patient, a woman now aged 59, began at the age of 20 to develop 
patches round the eyes ; these she describes as being ‘ the colour of chamois leather.” 
About the same time she developed a number of “ brown freckles” on the forearms, 


1 Proceedings, 1927-8, 21, 570; 1938, 26, 1300; 1984, 27, 1384. 
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knees, and buttocks. At that time the late Dr. Noyes, of Melbourne, diagnosed 
xanthoma and lichen planus. The rash on the arms and legs steadily disappeared 
but the condition of the eyelids remained the same. 

About eight years ago these yellow patches began to increase in size. Yellowish 
areas appeared at the sides and front of the neck and swellings over the sternum 
and on the back of the shoulders. The patches round the eyes were treated with 
diathermy by Dr. Kelly, of Melbourne, who sent the patient to see me. About this 
time some pigmentation had been noticed in the region of the eyelids; this has 
slowly spread and patches have appeared on the right ear. The patient was also 
under treatment by the late Sir Richard Stawell for her general condition, and a 
large number of examinations were made, but the reports have unfortunately, been 
destroyed. It is understood, however, that the cholesterol content of the blood 
was high. About this time a lump appeared over the manubrium and another one 
at the back of the neck ; these were also of a yellowish colour. 

In May 1935, a large number of spots again appeared on the forearms, thighs, 
and buttocks. These are now fading. 

Present condition.—The upper and lower eyelids on both sides show yellowish, 
sharply defined plaques mingled with flat white scars. There is a large amount of 
deep brownish-black pigment occupying these areas, especially along the lower edge 
of the lower eyelids. The skin of the sides and front of the neck is atrophic, as is 
that over the upper part of the chest for a short distance. In this atrophic area 
yellowish patches, similar to those on the eyelids, are present. There is a swelling 
about 2 in. in diameter over the manubrium sterni. On the back of the neck is 
another yellowish tumour about the same size. On the lobule and tragus of the 
right ear are deep brown pigmentary swellings, each surrounded by a narrow yellow 
zone ; the lobule is markedly elongated. Another similar swelling is seen on the 
left cheek just in front of the ear. On the forearms, legs, thighs, buttocks, and 
round the waist, are numerous small lentil-sized flat macules of a brownish tint. 
On the legs are also a number of petechiw. There are also some milky-white patches 
on the mucous membrane of the cheeks. On the left arm and right leg are fairly 
large subcutaneous hemorrhages, said to be the result of slight trauma. 

The patient appears to have three distinct clinical conditions— xanthoma, lichen 
planus, and a number of subcutaneous hemorrhages. 

The xanthoma is of long standing (thirty-nine years) and is still inclined to 
progress in some areas, while in others the lesions are subsiding, leaving atrophy 
behind. This latter condition is best seen on the neck. The xanthoma lesions are 
nearly all of the sheet-like type, only a few tumours being present. 

The point of special interest, however, is the intense pigmentation, which is most 
marked around the eyes and on the ears, and less so on the neck. Pigmentation 
in xanthomatous lesions has been described but I am unaware of any case in which 
the pigmentation was so intense. A biopsy is proposed in order to determine the 
nature of the pigment. 

The extensive eruption of pigmentary macules on the limbs—and, to a less 
degree, on the trunk—seems typical of an acute lichen planus now subsiding. 
This view is supported by the presence of milky patches in the mouth. The 
patient appears to have had two distinct attacks of this eruption, one thirty-nine 
years ago, and the present attack which commenced last year. 

Lastly, the patient shows a number of subcutaneous hemorrhages and petechia 
on the limbs. The hemorrhages appear to arise from slight traumata and suggest 
an abnormal fragility of the vessels. 


Discussion.—Dr. F. PARKES WEBER suggested that this case was one of xanthoma only, 
but of three different types. Originally the patient had ordinary xanthelasma palpebrarum. 
Then she developed in addition a rare type of xanthoma about the neck and upper chest, 
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which could be called sheet-like xanthoma, and had now undergone an atrophic process of 
involution. The reason why this involutive stage of sheet-like xanthoma was seldom seen 
was that the patients rarely lived long, as nearly all of them had grave liver disease. The 
third type of xanthoma in the present patient was the eruptive type. Typical eruptive spots 
of xanthoma in diabetic patients had been supposed by some to be of the nature of lichen 
planus with xanthoma-like infiltration. 


Dr. KLABER said that at St. Bartholomew's Hospital a patient under Dr. Roxburgh’s 
care had had extensive xanthomatosis of the ‘ sheet” variety, associated with numerous 
hemorrhages into the skin and diffuse pigmentation. Many biopsies had been performed 
and several attempts made to discover the nature of the pigment. In view of the presence 
of hemorrhages in the corium it was thought that this might prove to be hemosiderin. 
Repeated attempts to produce an iron reaction, however, failed, and he had concluded that 
the pigment was melanin, or possibly hemofuscin. The marked visceral changes mentioned 
by Dr. Parkes Weber had been present in that case and peritonitis with ascites had 
developed. Post-mortem examination had shown tremendous thickening of all the serous 
membranes, which were found to be heavily infiltrated with a xanthomatous deposit. 


Dr. Gray (in reply) said that if Dr. Parkes Weber's theory about the general eruption was 
correct, it would be necessary to modify the prevailing views as to the etiology of lichen 
planus. 


Idiopathic Hypochromic Anzmia with Dermatitis in eit 
ROBERT KLABER, M.D. 


This patient, a married woman aged 34, has since the age of 18 had menorrhagia; 
this has been treated twice, unsuccessfully, by curettage. She has also had 
recurrent bleeding piles, associated with a fistula-in-ano. She has never been 
very strong, and attributes this to the excessive loss of blood. For many 
years she has had occasional difficulty in swallowing, and frequent—transient 
—sore throats. 

For two years she has had soreness of the tongue, especially on the left margin. 
She had not herself noticed the nail changes, which were first observed four 
months ago. 

Eleven months ago, grouped vesiculo-papular lesions first appeared on the head 
and soon appeared on the back, buttocks, and arms. The irritation and appearances 
suggested dermatitis herpetiformis, but the recurrences were not controlled by 
increasing doses of liquor arsenicalis, or by injections of the patient’s own blood. 
A differential white blood-cell count showed no eosinophilia. There was, however, 
a leucocytosis of 10,000-14,000 white cells, associated with a well-marked 
hypochromic anemia. Hb. 50%; R.B.C. 4,660,000; C.I. 0°55. 

Dr. Courtney Evans has treated her with iron (ferri et ammon. cit., gr. 30 
t.d.s.) and the hemoglobin percentage gradually increased until it reached 100% 
last month. In spite of this she had a further vesicular outbreak on the back 
and legs two weeks ago. These lesions are now drying up. She still shows well- 
marked koilonychia and a-superficial glossitis, localized to the left margin of the 
tongue. A fractional test meal has not been given. 

Although the presence of koilonychia, glossitis, and achlorhydria point to this 
patient having the so-called “ idiopathic hypochromic anwmia” there have been two 
noteworthy sources of external hemorrhage. 

This case raises the question as to whether there is any relation between the 
recurrent vesicular eruption, suggesting dermatitis herpetiformis, and the patient's 
hypochromic anemia. It is perhaps too early to form any opinion. Doubling the 
percentage of hwmoglobin has not, however, prevented the outbreak of fresh crops 
of vesicles. 
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Professor L. J. WiTTS said he thought that the concurrence in this patient of idiopathic 
hypochromic anemia and dermatitis herpetiformis was a coincidence. He had seen many 
patients with hypochromic anemia, and some of them had itching skin eruptions, but not 
more frequently than one would expect to find in a comparative group of patients with any 
other disease ; he had never seen associated dermatitis herpetiformis. 

It was as yet too early to decide what the treatment with iron would effect, and whether 
it would influence the cutaneous rash, as it had not caused the koilonychia to disappear. 
In the ordinary way one expected the nails to improve simultaneously with the condition of 
the blood, but in the present case the nails had not yet begun to develop normally. 


Keratosis of the Nipples.—GopFrrey BAMBER, M.D. 


Miss E. H., aged 23. For the last eight years at least her nipples have been 
replaced by a warty growth which breaks off. Her periods are irregular. On- 
examination the prominence of the nipples is seen to be replaced by a depression filled 
with irregular horny masses. There is a rough resemblance to the state of the skin 
in a plantar wart. 

“ Papilla invertita aut cireumvallata obtecta”’ is a recognized aberrant form of 
development of the nipple, but I have not found this persistent hyperkeratotic 
condition described. A depressed nipple, according to Bauer (Ziegler’s Beitrage, 1916, 
62, 233), may be due either to a persistence of the foetal form, or to an inco-ordina- 
tion of growth of the papillary and areolar musculature, i.e. a late developmental 
anomaly likely to appear about puberty. 

In another case the nipples were not depressed but, together with the adjacent 
parts of the areolw, were excessively hyperkeratotic and flaked off about every six 
weeks. Here the condition had begun about puberty and had lasted for ten years. 
In a girl aged 14 a condition similar to the one now shown had been present for about 
two years. 

I have presented this case because I think the condition must be not uncommon, 
and no form of treatment, including progynon B, has been satisfactory. In another 
case X-rays had no influence on the hyperkeratosis. 


Discussion.—Dr. F REUDENTHAL said that a similar but not identical condition had been 
described by Otto and Moncorps (Jadassohn’s “ Handbuch,” vol. viii/2, p. 404) under the 
name “keratosis areole mamme neviformis.” Dr. Bamber’s explanation of his cases as 
examples of an arfested embryonic development seemed probable. Otto's and Moncorps’ 
condition might have had a similar origin. 


Dr. R. T. BRAIN said he thought that this condition was verruca of the nipple. The 
patient had another wart lower down on the abdomen and gave a history of previous warts 
on the hands. Three weeks ago he had seen a similar case in which one nipple was affected, 
and the lesion looked like a bunch of filiform warts. The patient in that case also had warts 
on one hand. He thought of treating it lightly with carbon-dioxide snow in acetone in order 
to produce an inflammatory response, avoiding, however, the production of fibrosis, which 
would obstruct the mammary ducts. 


Dr. BAMBER (in reply) said that he also had considered the resemblance of this condition 
to warts, but he did not think that verruca would persist, as this had done, from puberty, 
without a good deal of extension. He had seen two similar cases. He thought this must 
be a condition apart from ordinary verruca. 


Hypoplasia of Terminal Phalanges Associated with either Local or 
General Diphtheric Infection —G. B. MitTcHELL HEaGs, M.D. 


The patient is an apparently normally developed child aged 7, showing shortening 
of the terminal segment of the right index, third, and fourth fingers and the left 
index, second, and third fingers, with palmar incurvation of the nails. The nails of 
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the fourth left and second right fingers are discoloured and deformed. The toes and 
thumbs appear to be normal. 

Radiological report (Dr. H. C. Gage): Most of the terminal phalanges of the 
hands and feet are short, some shorter than others. The distal ends are ragged 
and tend to be concave. Epiphyses normal; calcium normal; no rarefaction. The 
thumbs and the big and little toes show practically no abnormality. The little 
finger of the left hand, however, has an epiphysis to the terminal phalanx but no 
bone beyond it. The soft tissue appears to be deficient beyond the bone ends. The 
long and thoracic bones show no unusual lines of arrested growth. 

I have not seen this condition before but I would suggest a purely local cause, 
probably in early infancy, and now quiescent or cured. 

Complete general examination of the patient showed no other abnormality. The 
blood Wassermann reaction is negative. Blood calcium and blood urea are normal. 

Previous history.—Quite well until the age of 24 years, when scarlet fever 
developed. This was followed by measles and “septic poisoning” with chronic 
perionychia of the fingers of both hands, and boils on the neck. After nine months 
she was discharged from hospital with tenderness of the tips of the fingers and 
discoloured nails. The tenderness disappeared after about a year and the colour of 
the nails improved. During the last year the patient’s mother has noticed the 
failure of growth of the phalanges and the curvature of the nails round the tips of 
the fingers. 


Discussion.—Dr. J. D. ROLLESTON said that this case reminded him of one he had 
recorded twenty years ago (British Journal of Dermatology, 1916, xxviii, 110), under the 
title of “diphtheritic whitlow.” These cases imitated the banal lesions of the fingers. 
Frequently they did not assume the appearance of a membranous lesion, but looked like an 
ordinary septic lesion. He asked whether, in the fever hospital, cultures had been made in a 
search for the diphtheria organism. So many of the lesions masquerading as innocent 
whitlows were due to diphtheria infection. In the case he recorded, cultures had shown 
virulent diphtheria bacilli, the whitlows having lasted for some weeks. They cleared up 
after a small dose of diphtheria antitoxin. 


Dr. BEATRICE LEWIS said that after a severe pyogenic infection of a terminal phalanx a 
permanent deformity of the finger-tip might result; for twelve months this child’s finger- 
tips had been infected, and that would be sufficient to account for the deformities now 
present. 


Dr. MITCHELL HEGGs (in reply) agreed that the suggested name of aplasia phalangium was 
open to criticism. He felt that the condition could not be entirely explained by the previous 
history of local infection as this had only been apparent round the finger-nails, although the 
condition was present on hands and feet. The report from the fever hospital had not 
mentioned any positive diphtheric infection, but the mother had stated that at one time a 
diphtheria germ was sought for but not found.' 


Lymphangioma.—R. D. Moytz, M.C., M.D. 


The present case shows a good example of this rare condition which, according 
to Macleod, is seen more frequently in this country than elsewhere. The history is 
typical of this nwvoid lesion, appearing in early life and recurring after removal. 
The biopsy section shows typical pathology ; the clinical picture is also typical. Yet 
when first seen, the case was diagnosed and treated as one of “ warts.” 

Miss H. was first seen at the West London Hospital in March 1933. She was 
a well-built healthy girl, aged 18. There was on the left flank a 7-in. keloid, about 
three-eighths of an inch in height and breadth. Scattered over the keloid and the 


1 SUBSEQUENT NOTE: I am grateful to Dr. Parkes Weber for his suggestion of the title now given to 
the case. [G. B. M. H.} 
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skin for a distance of 2 or 3 in. from the scar, were numerous verrucose elevations, 
pearly grey in colour, some containing dark points of hemorrhage. The lesions, 
2or 3 mm. in diameter when separate, were in some places confluent or grouped 
in small clusters. At first they were considered to be warts, but careful scrutiny 
showed that they were semi-translucent. When they were pricked, a clear watery 
fluid was seen, in some cases blood-stained. 

The microscopic section obtained by biopsy showed a definite picture of lymph- 
angioma. It may be difficult at times to distinguish between lymphangiectasis and 
lymphangioma. In the microscopic section there is no question that there are both 
dilatation of the lymphatic channels and proliferation of endothelium, with forma- 
tion of new vessels. The site of these changes is in the sub-papillary layer of the 
dermis. It is associated with increase in the connective-tissue element which 
encloses and supports the lymphatic network. Cysts are present in the epidermis, 
which is in places hyperkeratotic, with elongation of the interpapillary processes. 
It is this hyperkeratosis that at first suggested the diagnosis of warts. The cysts 
are filled with granular material containing an occasional leucocyte, as seen under 
the microscope. The pathology is exactly similar to that described by Macleod and 
Sutton. 

The history is interesting. In 1921, at the age of 6 years and 4 months, the 
patient was taken to the Hospital for Sick Children, Great Ormond Street, on 
account of a tumour in the left flank. Thanks to the kindness of Mr. J. K. Wilson- 
Pepper, the surgical-registrar who has looked up the records, it has been ascertained 
that the tumour—the size of the palm of the hand—had been removed by Mr. Waugh 
and had proved to be a ‘‘ hygroma.”’ 

Afterwards the patient did not notice anything until 1929, when small elevations 
began to appear on and around the scar; occasionally these would break and the 
clothing would be moist with a clear fluid. The number of these lesions gradually 
increased until 1933, when she came to have them removed. 

As they were at first diagnosed as warts, X-ray—and, later, radium—treatment 
was given. The only result was a flattening of the keloid. It was then decided to 
destroy the lesions with the diathermy needle, and this was carried out at several 
sittings. 

Six months afterwards fresh lesions began to appear and they are now almost as 
numerous as when the case was first seen, three years ago. There are some hard 
fibrous (keloid) nodules at points where the diathermy needle has been used, and 
there is also a small area of atrophy and telangiectasia due to radium. It is 
obvious that diathermy is of only temporary value. 


Dr. F. PARKES WEBER said that this case might be classified as one of cystic lymphang- 
ioma of the thigh. The fact that hygroma had been diagnosed meant that the lesion had 
been cystic, as in cases of so-called “ congenital hygroma of the neck”’ in children. 


Dermatomyositis.—L. J. Wirrs, M.D. 


The patient, a boy aged 14, complains of swelling of the face, a rash on the limbs 
and face, and general weakness. The condition began eight months ago and was 
first mistaken for a severe sunburn. There are now signs of general toxemia, as 
shown by occasional pyrexia, tachycardia, a palpable spleen, and a raised erythrocyte 
sedimentation rate. There is a characteristic dermatitis which involves the face, 
the arms, the buftocks, and the thighs, but spares the trunk. There is weakness 
of all the skeletal muscles, including the palate and pharynx, but excluding the 
larynx and the ocular muscles. The muscles have never been much swollen but 
they now feel rigid and there is limitation of movement at all the larger joints. The 
heart, the digestive system, and the intellectual powers are not affected. Biopsy 
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shows the morbid changes of dermatomyositis in the skin and muscles. The 
condition at present appears to be stationary. 

The ztiology of dermatomyositis is not known but it is commonly regarded as 
an infection. There are superficial affinities on the one hand with pellagra and on 
the other hand with pink disease in children. In this boy there is no evidence either 
of defective diet or of photo-sensitivity. 


Discussion.—Dr. J. T. INGRAM said this was the same type of case as he had reported in 
1935, though in his case the condition had not been so severe. He had described it as dermato- 
myositis and poikilodermia Jacobi. There were two groups of literature, one dealing with 
dermatomyositis and another dealing with poikilodermia. He thought these conditions were 
related to one another. In many cases of poikilodermia a muscular disturbance had 
been noted, and nearly all the dermatomyositis cases had a peculiar change in the skin, 
noted as erythema or pigmentation. Would Professor Witts investigate the creatinin 
metabolism and also the effect of physostigmine ? 


Dr. MITCHELL HEGGS said that he had seen several cases of this condition, including 
one in a boy aged 10 and one in a man aged about 20. Like the patient in Professor Witts’ 
case, they had both shown the condition on the face, particularly round the eyes, and in 
these cases too the lesion had begun as an erythema. They had differed from Professor 
Witts’ patient, however, in that they complained of pain and had shown definite swelling in 
the muscles, which were almost as hard as wood. Both patients had appeared to havea 
diminished resistance to streptococcal infection. One—after along and complete investigation 
at Nottingham General Hospital—had come to St. Mary’s Hospital, had happened to become 
infected with scarlet fever, and died twenty-four hours after the onset. The other had shown 
a recurrence of muscle-pain and stiffness with each attack of tonsillitis, the swelling of the 
muscles subsiding slowly after the attack. 


Dr. G. B. DOWLING said that the condition was more acute in this case than in the one 
which he had shown at the last meeting (Proceedings, 1936, 29, 714, Sect. Derm., 54), but 
the skin lesions were exactly the same. It would have to be decided, sooner or later, whether 
this group, to which Petges had given the name poikilo-dermatomyositis, was related to 
poikilodermia of Jacobi. There was a marked difference in the histological picture ; in the 
poikilodermia of Jacobi there were always nodules of dense cellular infiltration immediately 
beneath the epidermis, which were to be seen, clinically, as tiny papules. Jn no case of 
dermatomyositis had this infiltration been seen, and in no case of poikilodermia Jacobi had 
there been evidence of serious disease of the muscles. 


Dr. F. PARKES WEBER said there were many varieties of dermatomyositis, and the 
classification had been complicated by cases of generalized sclerodermia having been given 
that name. 

The most important part of the treatment was to keep these patients more or less in bed 
and under observation for a long time, not allowing them to go out, because of the possibility 
of a fatal relapse or fata! infection with pneumonia. If fair recovery ensued at the end of 
six or twelve months the patient could be considered lucky. 


Two Cases of Lichen .Planus Activated by Neoarsphenamine.—A. 
MURRAY STUART, F.R.C.S.Ed. 


I.—Mrs. W., aged 30, when first seen, 11.2.35, had a hard chancre on the vulva, 
The Wassermann reaction was positive (+++). 5°1 grm. “914” and 2 grm. 
bismuth were given over ten weeks. 

1.5.35 : Wassermann reaction positive (+++). Potassium iodide, gr. x, t.d.s., 
was given for two weeks. 22.5.35: An arsenical dermatitis was seen on the chest 
and back and spreading to the abdomen. Four injections of calciostab were given. 
22.6.35: The dermatitis had cleared up but a violaceous papular eruption was 
noted on the chest and back and there were lesions in the mouth. Pilula hydrargyri, 
gr. iv, b.d. was given for two months. 14.8.35: Lichen planus was still present. 
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Wassermann reaction +. 21.8.35: There was a diffuse alopecia of the scalp. 
Treatment was resumed, 3°45 grm. “914” and 1°4 grm. bismuth, being given over 
seven weeks. 16.10.35: Dermatitis on the neck and arms recurred and was 
treated by 14 injections of calciostab and 10 hepastab. 9.12.35: The dermatitis had 
cleared up and the papular eruption had become pigmented macules. Pilula 
hydrargyri, gr. iv b.d., was given. 

6.1.36: The Wassermann reaction was negative. No further treatment was 
given and the condition remains the same. 

JI.—Mrs. D., aged 45, when first seen, 3.7.35, had a hard chancre on the 
fourchette. Spirochetes were present and the Wassermann reaction was positive 
(++). 5°7 germ. “914” and 2°0 grm. bismuth were given for over ten weeks and 
potassium iodide for two weeks. On 18.9.35 the Wassermann reaction was negative. 
A fairly severe generalized arsenical dermatitis then developed and was treated by 
injections of thiostab. 2.11.35: The patient had an attack of herpes zoster on the 
left side of the thorax and a violaceous papular eruption, with lesions in the mouth. 
20.11.35: The herpes was healed; a few of the papules had small vesicles at the 
apices. Pilula hydrargyri, gr. iv, b.d., was given and continued until 21.1.36, when 
hydrargyrum cum creta, gr. i, t.d.s., was substituted. The papules had now become 
pigmented macules. 

4.2.36: The Wassermann reaction was again negative. No further treatment 
has been given and the condition remains the same. 

These two cases were treated by the same brand of “914” from consecutive 
batches. 

Are they examples of biotropism, or are they to be classed as drug eruptions, 
due either to arsenic or to some impurity ? 


Discussion: Dr. FREUDENTHAL said that both these cases showed clinically and 
histologically, more or less similarity with lichen planus, but that did not necessarily mean 
that the condition was lichen planus. Clinically, other diseases might imitate lichen planus, 
for example, lichen syphiliticus planus, scrofulous lichen planus, lichen amyloidosus, &c. 
The rash appeared a short time after novarsenobillon was given, and that fact strongly 
favoured the idea that this was a drug eruption imitating lichen planus. 


_ Dr. H. GorDON : Had both cases had arsenical dermatitis preceding the lichen planus ? 
[Dr. STUART : Yes. | 


Dr. KLABER said that last year he had shown before the Section the case of a woman who 
developed annular lichen planus some months after her last injection of arsenic and bismuth, 
when the Wassermann reaction had become negative. Other comparable cases had been 
described and appeared to exclude the possibility that the eruption, in these cases, at any 
rate, arose directly as a result of syphilis or the drugs employed to treat it. This particular 
group seemed to imply that true lichen planus could be in some way activated by preceding 
syphilis or one of the drugs usually employed in its treatment. 


Dr GORDON said that if one regarded these two cases of lichen planus as an example of 
biotropism the long latent period was unusual. When known infectious disorders, such as 
herpes simplex or herpes zoster, occurred after the administration of novarsenobillon they 
usually came in the middle of a course or shortly after the end. 

In both these cases the eruptions had occurred some months after the termination of the 
course and after an arsenical dermatitis. It seemed probable that this latter was of 
Importance, possibly as an agent in sensitizing the skin. 


Morphea.—R. T. BRAIN, M.D. 

I. A., a girl, aged 17, single, had noticed the appearance of white areas of skin 
on the neck for about nine months. The areas slowly spread and in the lower part 
the skin became slightly raised. No symptoms of any kind were observed. Her 
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previous health was good. Menstruation had begun when she was aged 13, and 
was regular and normal. Her parents were healthy and no similar cases are known 
in their families. 

The patient attended St. John’s Hospital for Diseases of the Skin and on 
examination was found to be in good general health and of normal development. 

On the right side of the neck, spreading from the mid-line about the level of 
the pomum adami in an irregular pattern towards the lobule of the ear were 
smooth white macular areas with an ivory-like surface. The largest lesion was 
about 3 by 2 cm. and smaller ones set in normal-looking skin extended laterally. 
The lesions were very slightly depressed but were not appreciably indurated. In 
the lower part of the largest plaque, a band, 2 by 0-5 cm., was harder than the rest 
and was raised slightly and had a matt surface. No further investigations have 
yet been made and no treatment has been tried. 
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[April 23, 1936] 


Urology in Children 
By O. L. Apptson, F.R.C.S. 


UNTIL recently urology in children was a quite undeveloped subject and 
practically limited to a few of the more obvious morbid conditions, such as calculi, 
renal growths, and hydronephroses. The great majority of the conditions dealt with 
to-day were unrecognized and unrecognizable, owing to the lack of proper facilities for 
investigation. Until after the War, pyelography was impracticable for two reasons : 
the solutions employed, thorium nitrate and collargol, were too dangerous to use 
in an anssthetized child unless in very exceptional circumstances, and the 
smallest catheterizing cystoscope was too large except for older children. With the 
introduction of sodium bromide, and later sodium iodide, ureteric pyelography 
became practicable and safe, but it was not until 1929 that a double catheterizing 
cystoscope of suitable size became available. This instrument, and the introduction 
of intravenous pyelography a year later, provided a very great stimulus, and since 
then great advances have taken place, especially in America, where many papers on 
the subject have been published, notably by Dr. Meredith Campbell of the Bellevue 
Children’s Hospital, New York. 

Most of my experience has been obtained at the Hospital for Sick Children, 
Great Ormond Street, where through the kindness of my colleagues, I have been 
able to see most of the urological cases that have passed through the wards during 
the last nine or ten years; a large proportion of the tuberculous cases I have seen, 
and a good many of the cases of calculi have been under my care, at the Lord 
Mayor Treloar Hospital at Alton, where I have been attached for many years. 

Some of the conditions I shall describe are no doubt great rarities, but the 
majority are far from uncommon, and are constantly to be found in any children’s 
hospital. My remarks are divided into two parts: first, an account of the various 
methods of examination that I have found to be most useful, and secondly a 
description of the usual types of congenital abnormalities and the other common 
urological conditions, such as calculi, renal growths, and tubercle. 

Urology in children differs from that of adults in several important particulars. 
In the first place it is a very much more limited subject, owing to the absence of 
venereal and prostatic diseases ; again, tuberculosis and malignant disease, which take 
80 prominent a place in the urology of adults, play only a small though important 
part in childhodd. On the other hand, the greater part of the subject as seen in 
children, i.e. the very great number and variety of congenital malformations and 
defects, form only a small part of the subject in adults. The other great difference 
is the size of the patient. All my experience has been with children under twelve 
years of age—many of them infants or a few years old. The instruments that can 
be satisfactorily used are thus limited to a few of the more simple forms. 

AvuG.—URo.L. 1 
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METHODS OF EXAMINATION 


The cystoscopes used are: (1) Simple exploring cystoscope, No. 11 Charriére, 
which can be used as a rule in boys aged from 6 to 9 months. (2) A single 
catheterizing instrument of the same size. (3) A double catheterizing cystoscope, 
No. 144 Charriére, which can generally be used in boys of about 3 to 34 years. I 
have used it in a boy of 13 months, but that is quite exceptional. Cystoscopy, 
except in a few cases in older girls, must be carried out under an anesthetic, which 
has the disadvantage of interfering not infrequently with renal secretion, making it 
sluggish, or even stopping it temporarily. One hesitates to repeat an examination 
which has failed, if it entails an anesthetic on each occasion; hence the value of the 
double catheterizing cystoscope, and the taking of two pyelograms at the same time. 

There is little scope for cystoscopic instrumentation. I have tried diathermy for 
a neevus of the bladder, but was not very successful, owing partly to the small field 
of view, and partly, no doubt, owing to my lack of skill. Ureteric bougies, and 
scissors for dealing with strictures of the ureteric orifice, are not obtainable in sizes 
sufficiently small, and most of the conditions for which they might be required are 
more simply dealt with through a suprapubic cystotomy. 

The amount of bladder distension required for cystoscopy varies according to the 
size of the child, from 1 oz. or less in babies to 5 or 6 oz. in older children. It isa 
mistake to distend the bladder fully, as the ureteric orifices become flattened out 
and may become extremely difficult to see. 

Ureteric catheterization.—Except in some of the older children for whom it is 
possible to use a larger cystoscope, and consequently a larger catheter, one has to 
use the smallest size made (No. 9), and not infrequently one fails to collect any 
urine because for some reason or other the lumen becomes blocked. I found 
sterilization of these fine catheters by formalin vapour unsatisfactory, and the 
bacterial reports on the urine collected by them quite unreliable. Presumably 
bacterial growth was inhibited by traces of formalin vapour left in the catheters. 
It is now possible to get catheters that can be boiled, but they will only stand 
boiling about three times. 

Ureteric pyelography.—For taking pyelograms, a 13% solution of sodium iodide 
is used, but it has some irritating effect on the kidneys, and in practically every 
case there is some blood in the first urine passed after pyelography. The blood 
is usually small in amount and does not persist for more than a few hours; a 
few hyaline and granular casts also occur. I have not seen any harm result. 
Uroselectan B, which is non-irritating to the kidneys, may be used but the expense 
is very great. Five per cent. sodium, iodide is quite strong enough to use for 
cystography, but when back-pressure Kidneys are present it may produce severe 
iodism or even uremia. There is no objection to making bilateral pyelograms if 
required—in fact one usually does so to avoid giving a second anesthetic. 

As the child is unconscious, great care must be used not to over-distend the 
pelvis, and some means must be adopted to ensure that the correct amount is given. 
There are three ways of doing this :— 

(1) Direct observation by screening (not always an easy thing to do). 

(2) By mixing some indigo carmine with the sodium iodide and watching the 
ureteric orifice to see when it returns to the bladder—but in the case of a small 
ureter this may quite easily lead to over-distension of the pelvis. 

(3) A method I have always used and found satisfactory is to inject a fixed 
amount according to the size of the child. The normal pelvis holds a little under 
1 c.c. for each year of life, with a maximum of 5 or 6 c.c. in older children. The 
dose corresponding to the age of the child is given, and a photograph taken and 
developed immediately ; some indication of the size of the pelvis is obtained and, if 
necessary, a second injection is made of an amount estimated to be enough to give 
a satisfactory picture. A second X-ray photograph is then taken. 
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Intravenous pyelography has proved a very great advantage in the investigation 
of urinary disorders, for it is easily carried out, avoids an anesthetic and, 
often, a difficult or impossible instrumentation. Uroselectan B is the drug 
in use at present, and may be given in doses from 8 c.c. in infants to 12 c.c. 
or more in older children. It has little or no toxic effect, though I have seen two 
cases in which children were badly upset by it. In both instances kidney function 
was very poor indeed. It is very useful in showing the presence of double ureters, 
which are often not shown by the ureteric method. It does not give such good 
pictures as ureteric pyelography, and unfortunately, in infancy, where it would be of 
the greatest value, it is impossible to get good pictures, for infants seem unable to 
concentrate urine sufficiently to give a good shadow. Where there is a hydro- or 
pyo-nephrosis with a fair amount of secreting tissue left, a reasonably good result 
may sometimes be obtained when a photograph is taken two hours or longer after 
the injection, but I have never seen a picture of a normal pelvis in an infant. 

Renal efficiency.—_The most generally useful of the examinations of renal function 
are the blood-urea and urea-concentration tests. The standard and maximum urea- 
clearance tests are also of value, but rather more complicated to carry out. 

Uroselectan B, by the rapidity of excretion and density of shadow, is of con- 
siderable value in showing the excretory power of the kidney ; 0°4% indigo carmine 
also is useful in comparing the excretion of the two sides. 1 c.c. of indigo carmine 
will show in from four to twenty minutes in the normal child. 

With the help of these two tests and a careful consideration of the clinical picture - 
one can generally decide whether operative treatment is advisable or possible. A 
blood urea of much over 40 mgm. with a urea concentration of 1°5% or less, is 
strong evidence that any operation will be very dangerous. 


CONGENITAL ABNORMALITIES AND OTHER UROLOGICAL CONDITIONS 


The greater part of urology in childhood is concerned with the anomalies and 
abnormalities of development of the urinary tract. They are more numerous and 
more important than in any other system of the body, and, in addition, are very 
commonly multiple. It is quite usual to find two or three separate, and independent 
developmental defects in the same case; e.g. bilateral hydronephroses, strictures of 
both ureters, and bladder or penile deformities, with maldevelopment of one or 
both kidneys. Many abnormalities give rise to no disability and are discovered 
accidentally, but all of them are more liable to disease than normal structures, 
and the majority lead to serious urinary troubles with gradual impairment of 
renal function, chronic ill-health, and, not infrequently, early death. Most of these 
conditions give rise to trouble in early life, many in infancy, and in only a small 
number of cases adult life is reached before symptoms appear. 

Some of these cases come under notice on account of backward development, 
some few for renal rickets, while in others the gradual onset of chronic uremia 
attracts attention, but by far the most frequent objective symptoms are those of 
chronic pyuria. It is not too much to say that every case of pyuria, with the 
possible exception of some of the cases of so-called “ acute pyelitis” and a few due 
to calculus, growth, or tubercle, are directly due to congenital abnormalities. 

The predisposing cause of pyuria is stagnation of urine, whether due to mechanical 
obstruction of the ureters, bladder, or urethra by congenital atresias, or caused by a 
developmental defect in their neuro-muscular mechanism. 

Abnormalities and malformations of the kidneys.—These are extremely common 
and of great variety; their frequency has been estimated at 3% to 6% of all cases 
examined post-mortem. 

A single kidney is not very unusual. It is always larger than normal and 
generally gives rise to no symptoms, though it is said to be more liable to disease ; 
79 out of 170 were found by Anders to be diseased. There have been six solitary 
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kidneys found in 2,556 autopsies at Great Ormond Street. The importance of 
recognizing a solitary kidney is obvious, and is nowadays a simple matter with the 
help of cystoscopy and pyelography. The commonest type of fused kidney is the 
horse-shoe, where the two kidneys are joined together by their lower poles across 
the front of the aorta and vena cava; occasionally the union is between the upper 
poles. The ureters nearly always pass over the front of the junction, but may pass 
behind. Six cases of horse-shoe kidney have been found in 2,556 autopsies at Great 
Ormond Street. A horse-shoe kidney is readily recognized by pyelography, as the 
lower calices on either side are nearer the middle line than usual and point inwards. 
The horse-shoe kidney is especially liable to develop hydronephrosis of one or both 
halves, commonly said to be caused by compression of the ureters as they cross. 
over the isthmus, but I think it is more often due to a congenital atresia of the 
ureter. I have had four cases of horse-shoe kidney, three with hydronephrosis and 
one with a “ sarcoma.” 

Other rarer forms of fused kidneys are the dise type-—in which both kidneys 
are completely fused, and form a lobulated mass in the middle line at about the 
level of the bifurcation of the aorta—and the unilateral fused kidney. In the latter 
the upper pole of one kidney is joined to the lower pole of the other. The pelves 
may face in opposite directions or both look towards the middle line. The ureters 
may run parallel, or cross each other to open on opposite sides of the bladder. They 
have been found entering the same side of the bladder. 

Misplaced or ectopic kidney is generally unilateral, the kidney being in the iliac 
fossa or pelvis. It is nearly always malformed and liable to become hydronephrotic. 

Congenital cystic kidney.—Though usually not causing symptoms before the 
fourth or fifth decade, this is not very rare in childhood. The child is generally 
brought for advice, either because it is not doing well, or on account of the 
size of theabdomen. The disease is nearly always bilateral, though one kidney is 
often very much larger than the other. Lejars found that only two out of 63 cases 
were unilateral. The pyelographic picture is characteristic, but must be made by 
the ureteric method, for owing to the extreme dilution of the urine an intravenous 
pyelogram is useless. Treatment is of no value, and death from urwmia takes 
place sooner or later. When symptoms do not arise until middle age, patients have 
been known to live to be 60 or 70, or even older. 

During a recent period of ten years I find there have been 22 cases admitted to 
the wards at Great Ormond Street, the annual number of in-patients varying from 
6,600 to 6,900. During this period there has not been a post-mortem on an undoubted 
case. 

Abnormalities of the pelvis and ureter.—Irregularities of the normal development 
of the pelvis and ureter are the commonest of all the abnormalities of the urinary 
tract, and while many of them cause no symptoms, they are more frequently the 
cause of urinary disease than any other abnormality. A double pelvis is quite 
common, and occasionally a hydronephrosis is present, with absence of the ureter, 
or the ureter is represented by a fibrous cord. 

Hydronephrosis.—There are three forms of hydronephrosis: “ closed,’’ “ inter- 
mittent,” and‘ open.” The first two are caused by some form of ureteric obstruction, 
while the “ open” type is due to some neuromuscular defect of the pelvis and ureter 
causing dilatation, or to some urethral obstruction causing back-pressure effects on 
the bladder, ureters, and kidneys. 

A “closed” hydronephrosis is usually caused by an obstruction at the uretero- 
pelvic junction. The obstruction may be complete at birth, or become so later from 
kinking of the ureter by the drag of the enlarging hydronephrosis. Valves of mucous 
membrane at the uretero-pelvic junction, with subsequent kinking and adhesions, or 
an atresia of the lumen, are the usual cause of this type of hydronephrosis, which is- 
unilateral and may be of large size, often filling more than half the abdomen. 
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“Intermittent’’: This form may be unilateral or bilateral and seldom reaches 
an extreme size. The obstruction may ultimately become complete, and cause 
a closed” hydronephrosis. Congenital atresia of the ureter, valves at the uretero- 
pelvic junction, and aberrant vessels to the lower pole of the kidney are the usual 
causes. Sometimes the obstruction, in the form of a stricture, is situated lower 
down in the ureter, which may be enormously dilated. The most typical example 
of this form of hydronephrosis is seen when it is caused by an aberrant vessel 
running to the lower pole of the kidney, and crossing in front of the uretero-pelvic 
junction. The ureter becomes kinked and often bound to the pelvis by adhesions. 

“ Open”: This type is usually bilateral and seldom reaches a large size, though 
the ureters are often relatively enormous. It is most often due to obstruction of 
the urethra by valves or diaphragms, or occasionally to a submucous fibrosis of the 
internal meatus. In some of these cases the condition seems to be paralytic, for no 
obstruction can be found and the ureteric orifices in the bladder are gaping and 
motionless. This paralytic type is always found in children with absence of the 
muscles of the abdominal wall. 

Supernumerary ureters.—Double ureters are quite common and may be present 
on both sides. They usually join together somewhere between the kidney and 
bladder. It is not uncommon to find two completely separate ureters with two 
openings into the bladder, but it is very rare to find four entirely separate ureters 
with four separate openings into the bladder. In all cases of double ureter there are 
two pelves, which only very occasionally communicate with one another, and cases 
have been recorded where one half of the kidney has been pyonephrotic while the 
other half has remained healthy. 

Aberrant implantation of wreter.—Extravesical ending of the ureter has been 
recorded on many occasions, the abnormal ureter often being an additional one. In 
the male the ureter usually opens into the prostatic urethra, but has been found 
opening into the vas deferens, seminal vesicle, or ejaculatory duct. In the female, 
the opening has been found most often in the vagina, but may be in the vestibule, or 
urethra, and has been recorded in the uterus, and fallopian tubes. In the male, the 
condition does not cause incontinence, as the opening is above the external sphincter, 
but in the female when the opening is in the vagina, or vestibule, incontinence is 
always present. Constant dribbling of urine, with at the same time perfect bladder 
control and normal power of micturition, is almost certain evidence of extravesical 
implantation. 

Obstructions and dilatations of the wreter.—Congenital strictures of the ureter 
occur in any part of its course. They vary considerably in length and are not 
infrequently present on both sides; they may be multiple. Strictures are most 
often found at the pelvi-ureteric junction, or at the lower end just above the 
entrance of the ureter into the bladder wall; frequently the stenosis is in the 
bladder wall itself. Valves of mucous membrane at the uretero-pelvic junction are 
another cause of obstruction. These valves are persistent folds of mucous 
membrane, normally present in the foetus and disappearing after three months. 

Kinks of the ureter at the uretero-pelvic junction, causing obstruction, have been 
recorded in the case of ectopic and horseshoe kidneys, but with a normally situated 
kidney, a kink when present, is secondary to some local inflammatory condition 
causing adhesions, or it may be due to the looping up of the pelvis by aberrant 
vessels. Sharp angulations and S-shaped bends are always present in elongated and 
dilated ureters, but do not cause obstruction. 

Ureterocele.-—Stenosis of the ureteric orifice, causing a prolapse of the mucous 
membrane, is another cause of ureteric obstruction. The ureterocele forms a 
rounded, semi-translucent swelling at the site of the ureteric orifice, and is usually the 
size of a grape but may be a good deal larger. In the female it may prolapse down 
the urethra and present as a small cyst between the labia. 
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On cystoscopy the appearance is characteristic, and sometimes the stenosed 
orifice may be seen on the surface of the cyst. At times the cyst can be seen to fill 
and empty as the peristaltic waves pass down the ureter. Ureterocele is often 
associated with a double ureter, the opening of the second ureter being concealed by 
the ureterocele. I have seen six cases of ureterocele, four of them within the last 
few years; one had prolapsed through the urethra and appeared as a cyst between 
the labia. 

Ureteric strictures may cause atrophy of the kidney, but more often hydro- 
nephrosis and dilatation of the ureter. Many cases of dilatation of the ureters occur 
where no obstruction can be found; they are generally bilateral and there is nearly 
always some degree of dilatation of the kidneys. Of all the abnormalities and 
deformities of the urinary tract, there is no doubt that strictures and dilatations of 
the ureters are the most important from their very great frequency, and the fact 
that sooner or later they cause damage to the kidneys. 

Meredith Campbell, at the Bellevue Children’s Hospital, New York, found 42 
cases of gross ureteral blockage in 2,420 autopsies—an incidence of nearly 2%, and 
Macmyn, of King’s College Hospital, found 2°2% of 449 children examined post mortem 
had dilatation of one or both ureters. Most of these cases give trouble in infancy 
or early childhood, and few reach adult life before symptoms arise. Calculi are not 
infrequent in these dilated ureters. Chronic pyuria is extremely common in early 
childhood, and nearly every case, with the exception of a few due to calculus or 
tubercle, is directly due to stricture or dilatation of the ureter. 

It is not generally recognized, even yet, that every case of chronic pyuria requires 
a complete urological investigation, and that “chronic pyelitis” seldom, if ever, 
occurs in the absence of gross anatomical or pathological changes. It is extremely 
doubtful if there is such a lesion as “acute pyelitis”’; the lesion is almost certainly 
a general infection of the kidney. 

Ureteroceles and strictures in the bladder wall can be readily dealt with by 
operation, but plastic operations on the kidney pelvis are seldom satisfactory, and 
dilatation of ureteral strictures by ureteric bougies is not often practicable. In cases 
of severe infection with gross deformity of the kidney and ureter, nephrectomy if 
feasible, is the best treatment, and in the worst cases a temporary nephrostomy may 
be of use. A ketogenic diet, or mandelic acid, is of no value in the treatment of 
these cases. Hexamine will often help in the less severe grades of infection, and a 
vaccine may be useful, but no treatment is of any permanent use that does not deal 
with the cause of the obstruction. 

Almormalities of the bladder—Urachus: The urachus is the remnant of the 
allantoic stalk and extends from the apex of the bladder to the umbilicus. Sometimes 
it remains patent and there is a constant escape of urine from the umbilicus; more 
rarely it is closed at both ends, and a cyst, which may be of large size, develops 
between the peritoneum and the abdominal wall. 

Two forms of double bladder have been described ; in one the bladder is divided 
into two lateral halves, and in the other into anterior and posterior portions. A 
double bladder with two urethre has been found. 

Diverticula are not very rare and are usually found on the base or lateral wall. 
They are usually of small size and do not often cause symptoms before adult life. 

Obstruction of the internal meatus.—A submucous fibrosis of the internal meatus 
in male infants has been ‘recorded by Meredith Campbell. Symptoms of difficult 
micturition and retention are often present from birth, but may be delayed until 
adult life. 

Ectopia vesice.—In this condition—which is found in both sexes, though it is 
more common in males—part of the anterior abdominal wall and the anterior wall of 
the bladder are absent ; the posterior wall and the trigone are exposed on the surface. 
It is associated with absence of the symphysis pubis, a malformed epispadic penis, 
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and non-descent of the testes. Ascending infection of the ureters occurs sooner or 
later, and Buerger records that only 23 of 74 untreated patients reached 20 years 
of age. Plastic operations to cover in the defect have proved unsatisfactory, and 
transplantation of the ureters into the bowel is the operation of choice. Renal 
infection occurs probably in every case, but usually a tolerance is established and 
the patient grows up a fairly healthy individual. Patients have been reported in 
good health eighteen and nineteen years after operation. 

Penis and urethra.—Epispadias: The urethra opens on the dorsal surface of the 
penis. Three degrees are recognized: (1) A cleft only in the glans; (2) a cleft 
extending the whole length of the penis; (3) a cleft of the whole length associated 
with ectopia vesice. In the second and third degrees there is no sphincteric control. 
Operations to form a sphincter have not been a success, and the question of urethral 
transplantation should be considered. 

Hypospadias. Three forms are seen: (1) Glandular; (2) penile; (3) perineal 
—terms which explain themselves. In the perineal type the penis is usually very 
poorly developed, and bound down. As the scrotum is cleft and the testes are usually 
undescended, this form of hypospadias is often mistaken for hermaphroditism. All 
forms of hypospadias are best treated by Arthur Edmunds’ operation, which gives 
excellent results. 

Urethra: A few cases of complete duplication of penis and urethra have been 
described. Accessory urethre in great variety have been recorded. They usually 
open somewhere about the base of the glans, but an opening at the root of the penis 
has been found. They lie either above or below the true urethra, the dorsal form 
usually ends blindly above the symphysis, but it may enter the bladder or divide and 
enter the ejaculatory ducts. The ventral form is less common. It usually begins 
about the bulb and opens on the glans, but it may open at the peno-scrotal angle. 

Pin-hole meatus: Stenosis of the meatus is a common condition, causing 
difficulty in micturition, and at times retention. Meredith Campbell records a case 
where dilatation of the urethra and bladder resulted, with back-pressure effects on 
the kidneys. 

Urethral valves and diaphragms.—Since they were first described by Langenbeck 
in 1802, congenital valves in the urethra have been recorded from time to time as 
post-mortem findings, but it was not until 1913 that the first case was diagnosed 
clinically and successfully treated by Professor Young of the Johns Hopkins 
Hospital. Since then many cases have been recorded by Young, Meredith Campbell, 
and others. 

The valves are formed of mucous membrane and are found in the posterior 
urethra. Professor Young describes three types, the first two in connexion with 
the verumontanum, while the third forms a partial diaphragm and may be found at 
different levels in the posterior urethra. The first two types arise from the upper 
or lower ends of the verumontanum, and form folds extending round the sides of 
the urethra to the anterior surface. The folds may be single or double, and repre- 
sent exactly the valves of the veins. Unless they are double and the opening 
between them is very small, they offer no resistance to the passage of a catheter. 
The diaphragm type can be recognized as a definite obstruction on passing a bougie. 
The diaphragm type has occasionally been recorded in girls. Such cases are not 
uncommon, and since the condition was first recognized we have averaged about one 
a year at Great Ormond Street. Most of these patients die of uremia in infancy or 
during the first few years, but if the obstruction is not of a severe grade, they may 
g0 on to adolescence or even adult life, though if untreated, all ultimately die of 
infection and back-pressure effects on the kidneys. 

The clinical picture is characteristic. A male child or infant is brought to 
hospital with a history of never having been able to pass urine properly since birth. 
The stream has always been weak or a mere dribble. On examination the child is 
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found to be small and undeveloped for its age, pale and listless, and often very thirsty 
and drowsy. The clothes are soaked with urine, the bladder is distended to the 
umbilicus or higher, and urine is dripping from the penis. The urine is of low 
specific gravity, contains a cloud of albumen and pus, and is nearly always heavily 
infected with B. coli, even in the first few months of life. The blood-urea and renal- 
function tests show that the kidneys are badly damaged. 

Treatment consists in gradual decompression followed by destruction of ‘the valve. 
The valve may be destroyed by a special punch devised for the purpose by Professor 
Young, or by the retrograde passage of bougies through a supra-pubic opening. 
Young, Campbell, and others have reported a number of successful results, but in 
most of the cases that I have seen, the patients were moribund when first brought 
to hospital. 

Urinary calculi.—Most of the calculi seen nowadays are renal or ureteric ; vesical 
stones, which were so common in the past, are now rarities. In all collected series 
of cases of bladder stones, cases in children have formed a large proportion. In 
Sir Henry Thompson’s series of 2,583 cases, 1,281 were in children under 16. Freyer 
found 271 out of 861 cases under 10 in India, and Assendfelt found 77% out of 630 
cases under 10 in Russia. The diminution in the incidence of stone in this country 
is no doubt largely due to improved conditions of living, for it is well recognized 
that stone is a disease of the poor rather than of the rich, and especially of those 
who live on a poor diet, principally of carbohydrates. It is still just as common in 
Eastern Europe and parts of Asia. Noble, in Siam, found the largest number of 
cases in the poorer agricultural neighbourhoods, and the greatest incidence in the 
first ten years of life. He says, “ There is no doubt that the children who suffer 
from stone have had a diet deficient in vitamin A. 

The apparent increase of renal and ureteric—as opposed to bladder—stones is 
purely relative and due to improved methods of diagnosis. Calculi are usually of 
mixed constituents, phosphates being the most frequent of all, but urates and 
oxalates are very common. Pure uric acid stones are found not very rarely in 
infancy, and their frequency in older children has probably been under-estimated, 
for three out of 35 stones recently analysed at Great Ormond Street were found to 
be pure uric acid. Cystine calculi are also more common than is generally realized: 
out of 60 cases I collected some few years ago at Great Ormond Street 7 were cystine. 


ANALYsI8 OF CALCULI FROM GREAT ORMOND STREET 


Uric acid, pure bs 

Uric acid + oxalate 

Uric acid + phosphate ; 
Uric acid + oxalate + phosphate 
Oxalate, almost pure 

Oxalate + phosphate 

Phosphate only oa 

Cystine, pure ... ‘ 

Cystine + phosphate 

Cystine + phosphate 4- oxalate 


pee TID SIH 


28 Stones contained phosphate 
18 Stones contained oxalate 
17 Stones contained uric acid 
4 Stones contained cystine 


Many phosphate stones contained carbonate 


Children with congenital dilatations of kidneys and ureters are very liable to form 
calculi, and it is much more common to find a calculus in a congenitally dilated 
ureter then it is to find a ureter dilated as the result of an impacted stone. With 
infection added to a congenital dilatation, the liability to stone is increased. 
Recumbency for long periods also increases the liability, and it is not unusual to 
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find renal calculi in children who have been kept lying down for some years in the 
treatment of spinal caries, or hip disease. 

A renal stone may remain little changed for years if lodged in a calyx, but 
sooner or later infection occurs and destructive changes take place in the kidney. 
Diagnosis is made by radiography in most cases, but it must be remembered that 
small calculi in the pelvis or ureter, quite large enough to cause severe colic and 
hematuria, may fail to show in an X-ray photograph. 

The treatment of renal and ureteric stones in children is on the same principles 
as in adults, except that instrumental treatment of ureteric stones is difficult and 
unsatisfactory, though the injection of novocaine and paraffin will often help the 
descent of a stone that has become lodged. Unquestionably for the majority of 
surgeons, suprapubic removal is the best way of dealing with vesical calculi. The 
operation is simple and safe, and takes only about ten minutes. For the expert, 
lithotrity may be considered, but in the smaller children the small size of the 
lithotrite and evacuator makes the operation long and difficult. Again, a great 
many stones are too large ‘to be easily crushed, and are in badly infected bladders 
which require to be drained. 

Renal twmours.—Simple growths of the kidney are extremely rare, usually quite 
small, and unimportant, but malignant growths are very common; during a period 
of ten years, thirty-seven cases of “ sarcoma” of the kidney have been admitted to 
the wards at Great Ormond Street, the total admissions per year varying from 
4,700 to 6,900. 

Of malignant growths there are three forms :— 

(1) A round- or mixed-cell sarcoma. 

(2) A columnar cell carcinoma usually starting in the pelvis as a papillary 
growth. Both these growths are comparatively rare. 

(3) The Wilms’ tumour, an embryonic sarcoma, or adenomyosarcoma, which is far 
the most common renal growth. This growth is derived from the mesoderm of the 
primitive kidney, and is capable of reproducing the various tissue elements of the 
organ. It grows within the kidney capsule, and the kidney is found stretched out 
over some part of its circumference. On section the tumour has a yellowish 
appearance, and is divided by fibrous bands into loculi of varying size, some of 
which may be cystic and filled with papillary growth. Areas of degeneration and 
hemorrhage are frequent. 

Microscopically the tumour consists of varying proportions of round- and spindle- 
celled sarcomatous tissue, and tissue with an adenomatous structure where the cells 
have a tubulo-acinar arrangement. Non-striped muscle fibres are found scattered 
throughout the tumour. Occasionally areas of cartilage have been found, and in 
one instance bone has been recorded. Either the sarcomatous or the tubulo-acinar 
elements may preponderate and form the bulk of the tumour. When the latter 
occurs these tumours have not infrequently been reported as carcinomata. 

Wilms’ tumour is generally seen in patients between the ages of 1 and 4 years, 
seldom after the fifth year. Unfortunately it is not often discovered until it has 
reached a large size, for in the early stages symptoms are absent, and the size of 
the tumour is generally the first thing that attracts the attention of the parents. 
Occasionally hematuria is a prominent sign. The diagnosis is generally a simple 
matter ; the presence of a large renal swelling, with a misplaced ureter and pelvis 
which, as shown by a ureteric pyelogram, is often distorted, is diagnostic. 
Suprarenal tumours, and pancreatic or rectoperitoneal cysts, may be excluded by 
means of a pyelogram. 

The prognosis of all forms of malignant growth is bad, and the mortality from 
Wilms’ tumour is generally agreed to be about 90%. Kretschmer and Hibbs 
reported one patient alive out of 17 one and a half years after operation, and Mixter 
reports, out of 41, four who lived three years or longer without recurrence. In most 
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of these cases the patients die within nine months or a year after operation, and 
after inquiries among my friends I have not been able to hear of a single survival. 
Mr. Waugh had a case of carcinoma of the kidney in a child, who lived to adult 
life, and a patient of my own is alive and well nine years after operation for fibro- 
sarcoma. Another of my patients with a Wilms’ tumour survived operation five years 
and then died of recurrence in one lung; yet another is alive and shows no sign of 
recurrence after seven years, and a third is well two and a half years after operation. 

Operation seems to have a reasonable chance of success in early cases, but most 
of these tumours are not seen until they have reached such a size that they are 
clearly inoperable, or are so degenerated that they break up during removal, in 
which event recurrence is inevitable and rapid. I have seen no benefit from 
post-operative X-ray treatment. Recently Wharton, of Johns Hopkins Hospital, 
has had great success in diminishing the size of these and other renal tumours by 
X-rays, as a preliminary to operation. He claims that extensive cellular destruction 
takes place, and they are reduced to a third or less of their size in three weeks, but 
he says ‘ the treatment does not destroy the tumour completely nor does it change 
its essential character, for the remaining part shows living malignant cells and 
prompt growth if it is not removed.” 

There is a division of opinion as to the best method of approach in operating on 
these tumours. It is absolutely essential to have the freest possible exposure, so 
that the growth may be removed with the gentlest possible handling, for they are 
mostly friable and in places protrude through the capsule. My preference is for a 
transverse incision which extends from the loin to the middle line in front through 
the rectus and gives a better exposure than a vertical abdominal incision. Wharton, 
after preliminary diminution of size of the tumour by X-rays, operates through the 
abdomen, as it enables the surgeon to ligature the renal vessels as a first stage of 
the operation—a point he considers of the greatest importance in avoiding forcing 
fragments of growth into the veins during the manipulation of the tumour. This 
ligature of the vessels as the first step of the operation is, no doubt, a valuable point, 
but would be very difficult except in the case of a small tumour, and in my experience 
most recurrences have been local at first. In these cases I always give a blood 
transfusion the night before operation, and generally an intravenous saline as the 
first step of the operation ; intravenous saline after operation is not half as valuable, 
and subcutaneous and rectal salines, when once shock is established, are practically 
valueless. 

Tuberculosis of the urinary tract.—Except in the form of miliary tuberculosis 
of the kidneys seen in children dying of general tuberculosis, this is one of the 
less frequent manifestations of the disease and nearly always begins in the kidneys. 
Tuberculosis of the testes and vesicles is very rare, and when found is nearly always 
in children under 2 years old. Thirty years ago it was not veryuncommon. I have 
only once seen it in association with tuberculosis of the kidney and bladder. Primary 
tuberculosis of the bladder is practically unknown, but I have seen a few cases of 
solitary ulcer of the bladder which I have strongly suspected to be tuberculous, 
though I have not been able to prove it. 

Tuberculosis of the kidney is not often seen before the age of 10 or 11, but 
does occur earlier, even in infancy. As the only evidence of active tuberculosis it is 
nowadays rare, but among children with other surgical lesions, e.g. spine, hip, &c., 
it is probably not uncommon. Harris found tuberculous pyuria in 13°8% of 67 
children with bone tuberculosis at the Hospital for Sick Children, Toronto. These 
were nearly all without symptoms or signs other than a slight degree of pyuria, and 
were discovered by the routine periodical inoculation of guinea-pigs with centrifugal- 
ized urine. The initial infection is hematogenous from some pre-existing focus, such 
asa bronchial gland or bone lesion, and is almost certainly bilateral in every instance. 
Medlar found renal infection in 22 patients who had died of pulmonary tuberculosis, 
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and in every case the lesions were bilateral. The lesions were discovered on 
microscopical examination. 

Band, of Edinburgh, examined the kidneys of five patients in whom tuberculous 
bacilluria had been present. No naked-eye evidence of tubercle was found, but on 
microscopical examination of serial sections, bilateral tuberculous lesions were found 
in each of the five cases. 

If, as seems most likely, primary bilateral infection is the general rule, it is clear 
that many of these lesions must heal, for by the time that most of them come under 
observation and the symptoms are well marked, a considerable proportion are found 
to be unilateral. Harris, of Toronto, has recorded cases of apparent recovery from 
tuberculous bacilluria, five in adults and three in children, and I have seen three 
cases of tuberculous pyuria in children in which the urine subsequently became 
tubercle-free. Indeed, there seems to be no particular reason why early lesions in 
the kidney should heal less readily than tuberculous lesions elsewhere. Once well 
established, the disease is always progressive, though attempts at arrest by calcifica- 
tion may be made. 

In the early stages, which may persist for many months or even some years, 
symptoms are absent, and the only signs are a varying slight degree of pyuria and 
often a little hematuria. Both, more often than not, are of an intermittent 
character, and likely to be missed unless a routine examination by injection of 
guinea-pigs is made periodically. As kidney destruction advances, pus in the urine 
increases and becomes a constant feature. Later the ureter and bladder become 
involved, and for the first time increased frequency of micturition occurs. The 
cystoscopic picture is usually like that seen in adults, but I have seen two or three 
cases in which the only evidence of bladder involvement has been a single ulcer of some 
considerable size, not near the infected ureter. As the bladder becomes more 
involved, hematuria is usually a constant feature, and frequency increases until 
incontinence is established. Pain is not complained of, even when the bladder has 
contracted until its capacity is practically nil. 

Treatment.—In the early stages when the pyuria is microscopic, sanatorium 
treatment should be adopted and a careful watch kept on the urine. Intravenous 
pyelograms at intervals may be of some use in showing whether the lesion is 
progressing, though in all probability by the time that a lesion is visible in a 
a pyelogram, the kidney has got beyond the stage of spontaneous recovery. 
Nephrectomy should be performed in cases where the disease is advancing, provided 
the other kidney is free. Even if the second kidney is affected but shows no 
gross lesion on pyelography, and the urine has only a microscopic amount of pus, 
nephrectomy is advisable. Such a kidney has the possibility of recovery, which 
may be greatly helped by the remoyal of a disorganized fellow. The prognosis after 
nephrectomy is fairly good. I have performed five nephrectomies for tuberculosis, 
the youngest patient being a child aged 9. In three of these cases—two of them 
very advanced and active—the urine rapidly became tubercle-free. In the other 
two cases, although there was a very striking improvement in the general health, 
the urine did not become sterile before I lost touch with the patients. 


Mr. H. P. WinsBuryY-WHITE : During my nine years’ association with the Children’s 
Hospital at Shadwell I have made many hundreds of cystoscopic examinations, but I can 
count on the fingers of one hand cases in which a stone in the bladder has been found. 
This experience is a striking contrast with the number of vesical calculus cases which our 
predecessors had'to deal with. Modern experimental work has proved, without any doubt, 
that the change in the incidence of this form of lithiasis is due to the elimination of food 
faults from the dietary of the lower classes. 

At Shadwell I have been able to form a Urological Ciinic, and it is my practice to admit 
te hospital all children complaining of chronic symptoms of the urinary tract, and to submit 
them to a complete urological examination. Many cases so dealt with are undoubtedly 
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trivial, but the important fact emerges that chronic symptoms can often be controlled, and 
even cured, by some minor procedure. For example, a few weeks ago I admitted a girl 
aged 11, who had suffered from hourly frequency of micturition for four years, and I found 
on examination that the cystoscope of 15 Charriére would not enter the external urinary 
meatus. This represented a most important abnormality in the size of the child’s urethra 
and without doubt explained her symptoms, for there was an immediate improvement on 
carrying out urethral dilatation. 

Another important fact which has come to my notice from carrying out this routine is the 
presence of small quantities of residual urine which are quite unsuspected in a certain number 
of cases—mostly in female children. In those cases of cystitis which do not seem to yield 
to straightforward measures and whose origin is puzzling, I instruct the Ward Sister to keep 
daily records for a week or so concerning residual urine. At first I was greatly surprised to 
find a certain quantity—varying from 20-50 c.c. or more—was present in a number of cases. 
It was gratifying to note how both evidence of existing infection and the residual urine 
tended to disappear as a result of dilatations applied to the urethra and bladder neck. 

With regard to hypospadias, it has been my practice to use a modification of Bucknall's 
operation, which provides for making use of the front of the scrotum to replace the missing 
portion of the urethra, As is no doubt well known, the likely complication of this operation 
in later life is that hairs may grow on the floor of the reconstructed urethra. I have overcome 
this possibility by first of all implanting the foreskin on to the front of the scrotum. I should 
like to emphasize the fact that Bucknall’s operation modified in this way is an extremely 
satisfactory one. This is not only because of the implanted foreskin, but because such wide 
raw surfaces are brought into apposition that primary union is assured. 
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DISCUSSION ON EMPHYSEMA 
Opening Paper 
By Peter KeEertey, M.D., D.M.R.E. 


EMPHYSEMA, or over-distension of the lung, is a condition which arises secondarily 
to most of the common pulmonary diseases. In the earlier textbooks of chest diseases, 
emphysema was usually dismissed in a paragraph or two and in most of our minds 
it is associated with the barrel-shaped chest and the trombone player. We are now 
realizing that the problem of emphysema is a complicated one and that the condition 
has an important bearing on the course of the disease which provokes it. As 
Maurice Davidson has aptly put it, “ it seems we are in need of a radical revision of 
our conception not only of the essential causation of what we may call the barrel 
chest syndrome but also of the entire question of the significance of general 
emphysema.’ Cabot bluntly states that he is disillusioned with the clinical signs 
of emphysema and in a personal communication to Davidson states that only by 
X-ray examination is it possible to diagnose emphysema in vivo. 

Radiology undoubtedly throws much light on the nature of emphysema, but the 
chief importance of the condition to the radiologist is that it points to the presence 
of another disease, often unsuspected clinically. Emphysema of the lung, like the 
incisura on the greater curvature of the stomach, points like a finger to some primary 
organic lesion. 

Unfortunately the analogy stops there, for while there is no mistaking a gastric 
incisura, emphysema is frequently diagnosed erroneously on the one radiological sign 
of increased translucency. So-called increased ‘translucency of the lungs is an 
appearance which can be produced or caused by factors which have nothing at all 
to do with the lungs, and by itself increased translucency is valueless as a sign of 
emphysema: it can be produced, for example, by over-exposure or over-penetration 
and it is also seen under normal technical conditions in thin subjects. Radiological 
diagnosis of emphysema must never be based on one factor alone; it must always 
be based on a combination of factors, which includes the appearances of the bony 
thorax, the lung vessels, the heart and the muscles of respiration. 

Emphysema is of three distinct types—chronic hypertrophic, compensatory, and 
acute vesicular. The essential feature in all three is a disturbance—not necessarily 
a destruction—of the elasticity of the lungs. A short description of the pathology 
of each type is essential in order to appreciate the X-ray appearances. 

The commonest type is the chronic hypertrophic emphysema. The air 
cells of the lungs are over-distended, the elastic tissue gradually atrophies, 
and eventually the interalveolar septa rupture with the formation of large 
air spaces. In a severe case there is an actual increase in size of the lungs. 
Several factors are essential for the production of this condition. These factors are 
mechanical, toxic, inflammatory, and congenital. Partial bronchial obstruction is 
the obvious mechanical factor, chronic bronchitis being a classical example where 
the bronchi are narrowed by cedema of the mucosa and often also clogged by 
tenacious secretion. Forced inspiration is necessary to get the air through the 
narrowed tubes and the weaker expiratory pressure is not sufficient to expel the air 
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back. Of the toxic factors alcoholism is reputed to be the most important in 
destroying elasticity. The influence of inflammatory factors, such as pneumonia and 
tuberculosis, is obvious and, as will be shown later, there is some evidence for 
assuming that a congenital qualitative or quantitative loss of elasticity may be 
present. It is doubtful if occupation really plays any part. Trombone playing in 
the old days was usually carried on in the immediate vicinity of a tavern and now 
that trombone playing is an art and not a profession we hear less and less of 
trombone player’s emphysema. It is also doubtful if fixation of the chest by costal 
cartilage calcification and/or vertebral ankylosis is a primary factor. We often see 
such calcification in many normal individuals and the barrel-shaped chest is an 
effect, and not a cause, of emphysema. 

In an advanced case the X-ray appearances are typical (fig. 1). The ribs appear 
more transverse and the intercostal spaces are widened. In children the pleura may 


Fic. 1.—Chronic hypertrophic emphysema. 


be visible between the ribs. This of course is due to the increased bulk of the lungs. 
If the diaphragm is very low the long diameter of the chest may appear to be 
increased but closer observation shows that it is the transverse and antero-posterior 
diameters which are increased. There is an obvious increase in the translucency of 
the lungs and this is chiefly at the bases. Careful examination of the hyper- 
translucent areas shows that the smaller vascular markings towards the periphery 
are missing while the larger vascular markings approaching the root of the lung are 
not only denser but thicker. 

The absence of the small peripheral vessels is due to an actual diminution of the 
vascular bed of the lungs which must follow alveolar atrophy and interalveolar 
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rupture. The larger vessels towards the root are increased in thickness and density 
because they are carrying more blood and carrying it more slowly. Of course the 
increased air content around these vessels also makes them stand out more clearly. 
In contradistinction to the diminution in the number of vessels in the lower areas 
there is an increase in the vascular markings in the upper parts of the lungs. This 
is a compensatory phenomenon and produces a partial loss of translucency. It is 
not unreasonable to assume that the increased vascularity in the upper parts of the 
lungs delays the progress of the emphysema to these parts, as the elastic tissue is 
getting a more than liberal nutrition. 

The shadow of the heart is usually small and apparently narrow. This is due 
to a combination of three factors. The venous return to the heart is diminished, 
therefore a real diminution in size is present. As the diaphragm moves downwards 
the heart rotates to the right and appears to be smaller. Finally the increased 
width of the thorax increases the impression of smallness of the heart shadow. The 
right ventricle has increased work to do in pumping the blood through a diminished 
vascular bed—hence it hypertrophies. This causes the conus arteriosus to be more 
prominent than usual, but actual enlargement of the ventricle is not often seen 
radiologically, as it is a terminal feature. 

Air may actually be visible under the heart shadow in the antero-posterior view 
and in the lateral view there is visible air between the heart and the anterior chest- 
wall. In obese individuals with a rigid spine the over-distended lungs exert their 
maximum pressure on the anterior chest-wall pushing it forward and upwards. The 
diaphragm and heart must also move upwards and consequently the heart is of the 
large transverse type. Such cases however are exceptional. 

The position of the diaphragm is usually at least one interspace lower than 
normal, and it gradually loses its normal smooth contour. The medial tendinous 
part is the first to give way and this is seen as a horizontal instead of a rounded line 
and the right cardio-phrenic angle becomes a right angle. The outer muscular part 
hypertrophies and the crure stand out from each other tautly, giving an appearance 
remarkably like adhesions. The attachments to the tenth and eleventh ribs may 
be clearly visible. Considerable importance is attached to the movements of the 
diaphragm, which are usually diminished. According to Fray, a very clear definition 
of the diaphragm in expiration is an indication of the increased volume of residual 
air and no change in the basal translucency during expiration is an indication of the 
diminished vital capacity. In the rare cases in which the antericr, and not the 
posterior, part of the chest-wall yields and the diaphragm is also pulled forwards 
and upwards pseudo-paradoxic movement may be seen. It must be emphasized that 
diaphragmatic movements may be normal even in the presence of advanced 
emphysema. 

Practically all cases show hypertrophy of the pectoralis major. The shadow of 
this hypertrophied muscle is clearly visible across the middle lung fields and it 
causes loss of translucency of these fields. This enhances the effect of the increased 
vascularization already described as occurring in these areas. The scalene muscles 
also hypertrophy and may cause apparent loss of translucency of the apices. The 
scalene tubercle on the second rib may also be thickened. 

The appearances of these accessory muscles of respiration vary considerably. 
They may come into play quite early in the course of emphysemaor they may not 
come into play until the condition is very advanced. 

The lipiodol appearances of chronic hypertrophic emphysema are very interesting 
(figs. 2 and 3). The larger bronchi are splayed out and widely separate from each 
other. The preterminal bronchioles often completely fail to fill and the bronchi 
end abruptly so to speak in mid-air. The lobules and alveoli are conspicuous by 
their absence. In some cases a few lobules fill and actual interalveolar rupture 
may be visible. Sometimes one notices on one side of a large bronchus a number 
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F1G. 2.—Lipiodol appearances in chronic Fic. 3.—Lateral view of fig. 2. Note the increase 
hypertrophic emphysema, in the antero-posterior diameter of the chest and the 
air between the heart and the anterior chest wall. 


of lobules and alveoli filled, giving a vine-tree appearance. On the other side 
of this bronchus there is no lobular filling. The reason for this is obscure but it 
rather lends support to Van Allen’s theory of a collateral system of respiration 
between adjacent alveoli. 

Compensatory emphysema is emphysema localized to one lung, or a portion of one 
lung, to compensate for loss of function in another area. This is the usual definition 
given but it cannot be accurate for we do not see emphysema of the contralateral 
lung during the course of artificial pneumothorax. The morbid anatomy is not 
quite the same as in chronic hypertrophic emphysema, for in true compensatory 
emphysema the over-distension of the alveoli is not too excessive and the capillaries 
widen so that the nutrition of the alveolar wall is maintained. In the affected area 
the radiological appearances are similar to those of chronic hypertrophic emphysema. 
Thus there is widening of the intercostal spaces with the ribs appearing more 
transverse, the vascular markings are absent near the periphery and increased in 
density near the hilum, and if the compensatory emphysema is basal the diaphragm 
is flattened and its movements may be diminished. The heart is seldom disturbed to 
any extent by compensatory emphysema nor are the accessory muscles of respiration 
hypertrophied. Occurring in the upper parts of a lung, compensatory emphysema 
may push the pleura across to the opposite side. This phenomenon is only seen 
when there is a very slack mediastinum. 

Localized emphysema, which is a better term than compensatory emphysema, 
can seldom be diagnosed clinically. It is usually first seen on a radiograph and 
unless there is some obvious cause for it, such as adjacent tuberculosis or post- 
pneumonic fibrosis, it calls for further investigation by lipiodol and perhaps 
bronchoscopy. The vast majority of cases with localized emphysema seen in the 
Royal Chest Hospital have proved to be cases of dry bronchiectasis. In a few 
cases of localized emphysema lipiodol revealed nothing but the emphysema, There 
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Fic. 4.—Compensatory emphysema of the right lower lobe : condition secondary to 
healed phthisis in the right upper lobe 





Fic. 5,—Over-distension of the right upper lobe secondary to collapse of the middle and lower 
lobes. The ventral branch of the eparterial bronchus reaches to the diaphragm. 
AuG.—Rap.2 *% 
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has been one case due to a tooth impacted in a bronchus, but there have been no 
cases due to carcinoma of the valve type, allowing air to enter but not to escape. 
In many cases, of course, the localized emphysema has been lobar in distribution 
and due to collapse of an adjacent lobe. In most of these cases the collapsed lobe 
was bronchiectatic; in a number of cases it was due to bronchial stenosis caused by 
carcinoma, and in a few cases it was due to benign tumours of the bronchus, 
Curiously enough, the carcinoma cases of this type had a longer survival rate than 
the more common pneumonic and hilar types. It is not known whether the 
emphysema plays any part in keeping a collapsed lobe deflated, but looked at from 
a purely mechanical point of view, it would seem that in many of these cases the 
pressure in the emphysematous lobe is much greater than the inspiratory pressure 
in a partially collapsed diseased lobe and that the emphysema is preventing 
re-expansion. This applies particularly to the cases of bronchiectatic collapse and 
as we know that collapse does not cure bronchiectasis and may even predispose to 
it, Nature is, so to speak, defeating her own ends when she produces compensatory 
emphysema in the adjacent healthy lobe. If this theory is correct, post-broncho- 
pneumonic collapse of a lobe could be more safely dealt with by doing an artificial 
pneumothorax and temporarily keeping the whole lung collapsed. 

For some reason compensatory emphysema does not occur in the vicinity of 
epituberculous lesions in children, while it seems always to accompany the non- 
tuberculous inflammatory diseases. This is a useful diagnostic point when 
considering the nature of a pulmonary opacity in a child. 

4 Acute vesicular emphysema is a gross alveolar dilatation, usually seen in children. 
In practically all the radiographic work on lobar pneumonia one finds descriptions 
of ring shadows in the lung tissue adjoining the consolidated area (fig. 6). These 
rings are over-distended alveoli, and in children before the lungs have attained their 











Fic. 6.—Acnte vesicular emphysema in a child with broncho-pneumonia. The ring shadow 
dicappeared over a period of three months. No expectoration of pus. Mantoux negative. 
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full growth the large infantile alveoli are capable of gross distension without rupture. 
There are no clinical signs of acute vesicular emphysema and on radiographs a false 
diagnosis of cavitation is often made. The over-distension may last for only a few 
days; in some cases it may persist for months and there are one or two reported 
eases where the condition persisted for as long as three years, and then the large 
cyst suddenly disappeared. In many of these cases there is marked delay in the 
resolution of the primary consolidation, and the differential diagnosis from abscess 
may be impossible. It is not unlikely that some of the reported cases of isolated 
congenital cysts are in reality cases of acute vesicular emphysema with persistence 
of the over-distension. 

Bullous emphysema, or the development of large macroscopic air-cysts, is fairly 
common. Bulle may develop in any of the three types of emphysema already 
described and may be subpleural or interstitial. Radiologically an emphysematous 
bulla is most often seen as a ring shadow, absolutely circular in shape, and with a 
sharply defined thin wall. If radiographs are taken at two metres distance it will 
be found that bulle increase a millimeter or two in size during expiration. If the 
subject is carefully screened it will be noted that there is no narrowing and elongation 
of the ring shadow during coughing—that is to say, post-tussic suction does not 
occur. These are two useful points in the differential diagnosis from cavitation. 
It is now generally agreed that the so-called pleural rings accompanying phthisis 
are emphysematous bullze; such rings occasionally disappear, owing probably to 
rupture of the bulla from coughing or to their being squeezed out by increasing 
fibrosis. In two cases of early basal tuberculosis in adolescents, bulla apparently 
developed simultaneously with the first foci of infiltration and disappeared in the 
course of a few weeks. It was possible from the radiological appearances of these 
ring shadows, to assert that they were not cavities. 

In many cases multiple bulle develop, and when these overlap and contain septa 
they give rise to a triangular or even rectangular appearance. Occasionally one sees 
enormous bulle# which clinically simulate a pneumothorax, and the radiological 
diagnosis from pneumothorax may also be rather difficult. These enormous bulle 
probably only develop when there is a gradual stenosis of a fairly large bronchus, 
two classical cases being syphilis of the lung and gas poisoning. 

There is a definite relationship between bullous emphysema of the subpleural 
type and the high incidence of non-tuberculous spontaneous pneumothorax. Since 
1926, 55 cases of spontaneous pneumothorax have been observed—-46 of these in the 
Royal Chest Hospital and 9 in private practice. In 8 of these cases emphysematous 
bullew were clearly visible on the edge of the partially collapsed lung, and in 2 of 
them large bulle were also visible in the uncollapsed lung (fig. 7). This group of 
cases does not include any with definite evidence of tuberculosis. None of these 
patients showed clinical, bacteriological, or radiological evidence of tuberculosis. It 
is obvious that in the routine antero-posterior radiograph of the chest, only the bulle 
in one plane will show up. If all cases of spontaneous pneumothorax were rotated 
slowly and radiographed in different planes we would probably find a much higher 
percentage of bullae. 

Hammer describes an interesting case of rupture of an interstitial bulla simulating 
coronary thrombosis. The rupture caused sudden acute pain in the chest, followed 
by slight fever and a moderate leucocytosis. A systolic crunching sound could be 
heard over the heart, easily mistaken for pericardial friction. Fig. 9 is the radiograph 
of an asthmatic patient with similar symptoms, but on the right side the rings 
disappeared after an attack of pain and asthma. A more striking case was seen 
recently by the author. The patient was a middle-aged man who suddenly collapsed 
with acute pain over the precordium, radiating down the left arm. Clinical 
examination shortly after the attack showed that the blood-pressure had dropped— 
the heart sounds were weak and distant and there was slight pyrexia a few days 











Fic. 7.—Bullons emphysema. Left spontaneous pnenmothorax. Note the bull on the 
surface of the partially collapsed left lung and the single large bulla in the right cardio- 
phrenic angle. 


Fia. 8.—Single large bulla occupying two-thirds of the right hemithorax. Note the 
lower lobe vessels curved round the base of the bulla. Case of war gas-poisoning. 
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afterwards. Clinically, this was a classical case of coronary thrombosis. An 
electrocardiograph made with a portable machine was normal. Six weeks after the 
attack the patient was still very dyspnoeic, and as auscultation revealed very weak 
breath-sounds on the left side the patient was radiographed and the X-ray examination 
revealed a complete left spontaneous pneumothorax. A second electrocardiograph 
was normal. This man’s daughter has a collapsed bronchiectatic left lower lobe, 
which lends support to the theory of a congenital weakness of the elastic tissue in 
the lungs. 








F1G. 9.—Intestinal bull below the right hilum. The ring shadows were found to have 
disappeared after an attack of acute pain in the right chest. 


In the Royal Chest Hospital we have not yet succeeded in introducing lipiodol 
into an emphysematous bulla, while we have never failed to do so in cases of 
congenital cystic lung. The appearances of both conditions may be very similar, 
and this free communication of congenital cysts with the bronchial tree appears to 
he a diagnostic feature. 

The study of emphysema in vivo is still in its infancy, and many of our views 
must be theoretical until sufficient radiographic and pathological material has been 
correlated. More detailed radiological diagnosis is demanded nowadays with the 
increasing use of thoracic surgery, and although it may sound extravagant it is a 
wise procedure to carry out a lipiodol examination in every case showing radiographic 
evidence of emphysema. 


Dr. Maurice Davidson : I should like to show slides of three cases which I have 
seen recently and which seem to be germane to this discussion, and later on I will 
make a few observations upon the subject of emphysema both from the radiological 
and, more especially, from the clinical point of view. In all the cases there appeared 





1316 Proceedings of the Royal Society of Medicine 


to be some genuine ground for a diagnosis of emphysema, according to the traditional 
standards, though none presented any gross or striking evidence of this condition, 
For this reason they are, perhaps, especially suitable as an introduction to the 
criticisms which I shall venture to offer upon the commonly accepted notions in 
regard to emphysema. 


I.—A middle-aged man was sent by his doctor to a well-known laryngologist, on 
account of recent hoarseness. On examination it was found that there was complete 
immobility of the right vocal cord. In view of the patient’s age, and of the fact that 
dyspnwa was a prominent symptom, the presence of an intrathoracic new growth was 
suspected. When I saw him a few weeks later the paralysis of the right cord had cleared 
up and both vocal cords were moving more or less normally. There was slight general 
congestion of the larynx. 


Fic. 1.—Radiogram from Case I 


On examination of the chest impairment of resonance was found on the right side 
posteriorly ; bronchial breathing and bronehophony were present as far down as the angle 
of the scapula. No adventitious sounds were audible. The percussion note everywhere 
else in the chest was markedly hyper-resonant, the cardiac and hepatic dullness being 
obliterated. 

X-ray examination of the chest showed no evidence suggestive of growth, but there was 
fibrosis and infiltration in the upper and middle zones on both sides, obviously due to old- 
standing tuberculous lesions. The lower zones on both sides appeared abnormally black in 
the negative, and these appearances were reported by the radiologist as being due to 
emphysema (fig. 1). 

II—A man, aged 65, came to the out-patient department at Brompton Hospital 
complaining of pain in the right side of the chest, of about a month's duration, and of 
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Fic, 2,—Radiogram from Case II. 


Fic, 3.—Radiogram from Case III. 
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dyspnea on exertion. He had been expectorating about half an ounce of sputum daily. 
There was no previous medical history of importance. 

On examination of the chest some impairment of resonance was found at the right 
apex posteriorly ; otherwise there were no physical signs of material significance. 

A provisional diagnosis of bronchitis and emphysema was made. 

X-ray examination showed calcified deposits in the upper and middle zones of both lungs, 
and the radiologist reported that considerable emphysema was present. 


III.—A man, aged 50, came to the out-patient department at Brompton Hospital, 
complaining of winter cough, which had been much worse recently, and of frequent attacks 
of coryza. He had been expectorating about 5 oz. of sputum daily. 

On examination of the chest general bronchitic signs were found at the bases of both 
lungs, the air-entry at the right base being somewhat diminished. The clinical diagnosis of 
emphysema was made, the possibility of a new growth being suspected. 

X-ray examination showed an irregular outline of the diaphragm in the lateral view. 
In the antero-posterior view a nodular shadow was seen lateral to the hilum in the second 
right interspace. The radiologist reported that the markings in the right lower zone were 
abnormal and suggested some pleurisy and emphysema, with possible bronchial dilatation. 
As regards the left side, his report was “considerable emphysema with prominent blood- 
vessel shadows around the hilum, and possibly a large bulla at the base.’ 


From what has been said so far, and from the illustrations shown, it is evident that 
radiology can and does demonstrate in these patients certain appearances in the 
lung-fields which are different from the normal, which are not adequately explained 
by variations in technique, and which we have to interpret as evidence of structural 
alteration of the lung parenchyma. When, however, we try to express our radio- 
logical observations in terms of anatomico-clinical knowledge, I feel that we are on 
the edge of a real difficulty. The X-ray evidence suggests that the appearances in 
question are due to an alteration in the normal air-content of the lung, and radio- 
logists are wont to express this by a report to the effect that the lungs are 
emphysematous. I venture to suggest that full proof of the significance of these 
appearances is still lacking. The only really reliable evidence by which we can test 
opinions as to the nature of suspected changes in body-tissues is that afforded by the 
post-mortem room. When I complain that we have insufficient post-mortem 
evidence to confirm the radiological diagnosis of emphysema, I must confess a like 
paucity of support for the clinical diagnosis of this condition. In fact one must 
admit that although the morbid anatomy of emphysema has been recognized for long 
enough, the pathogenesis of the disease is by no means perfectly understood, and 
the clinical features, as traditionally described, cannot be said to be correlated in all 
cases with actual post-mortem findings. 

My scepticism in regard to much of the orthodox teaching on this subject is based 
mainly upon the discrepancy, shown by some of the most important American 
statistics, between the clinical diagnosis of hypertrophic emphysema and the actual 
facts revealed by autopsy. Cabot’s figures are, or should be, sufficiently well 
known. Out of twelve cases diagnosed clinically as emphysema, only three showed 
post-mortem evidence of the presénce of this condition. Of 153 cases in which 
emphysema was demonstrated post mortem, in only seven was the disease diagnosed 
during life. It is interesting to note the figures given by that celebrated and astute 
observer, Dr. Samuel Gee, in his Lumleian lectures. In ten years 0°3% (i.e. 3 per 
1,000) of all patients taken into the Charité Hospital, Berlin, were admitted on account 
of emphysema. In only 0-6 to 0:7 of the bodies examined post mortem was 
emphysema the chief lesion found, and in only 5*5% was there any emphysema at all. 
In four years (1894 to 1897) 9,928 patients were admitted to the medical wards of 
St. Bartholomew's Hospital. Of these 165 (i.e. 1-66%) were believed to be 
emphysematous. The number of autopsies performed was 1,363, and in 154 of 
these (i.e. 11°3% of the total autopsies) was emphysema found. 
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Consideration of all the statistical aspects of the subject forces one to the 
conclusion that genuine hypertrophic emphysema is not so common as is generally 
supposed and taught. Whatever be the cause or causes of the well-known barrel- 
chest phenomenon, its alleged association with emphysema is, to say the least, by 
no means invariable. That there are many barrel-chested patients who display 
marked hyper-resonance of percussion note, a wide costal angle, a small range of 
expansion, and weak distant breath-sounds, but who suffer little or no material 
respiratory disability, will not be disputed. That the diagnosis of emphysema, 8o 
frequently made in such cases, is often erroneous I can hardly doubt. 

It bas been stated by experienced clinicians, with whose opinions I should not 
lightly disagree, that a clinical diagnosis of emphysema is not justified unless the 
hyper-resonance is sufficient entirely to obliterate both cardiac and hepatic dullness. 
I would go further than this, and would suggest that the clinical diagnosis is usually 
fallacious, except in extreme cases in which, in addition to all the physical signs, 
there is obvious and gross respiratory disability which is not, at the time of 
examination, due to actual bronchitis. I am convinced that such examples are 
comparatively few in number. 

Although I have been bold enough to throw some doubt upon many radiological 
diagnoses of emphysema, I do believe that apart from naked-eye evidence of the 
morbid anatomy of the lungs, it is by the X-ray appearances that this condition 
is most satisfactorily to be recognized. 

Gee maintained that the chief factor in the production of pulmonary emphysema 
is forced inspiration, and that ‘‘ when once emphysema has been set up, the dyspnea 
and the necessity for forced inspiration are increased by the natural defect of 
expiratory power in the lungs and in certain parts of the chest, Nature having 
provided means insufficient for reducing excessive inspiratory distension to the 
normal, and for thus emptying the lungs of residual air.’’ This description concurs 
with the accepted radiological criteria of the disease, especially in regard to the 
appearance of the lung fields observed on screen examination in inspiration and 
expiration, and the diminution of the usual difference in these two phases. 

There is another point which I should like to raise. Pathologists are accustomed 
to divide cases of emphysema into two main groups, viz. large-lunged (hypertrophic) 
emphysema, and small-lunged (atrophic or senile) emphysema. In both of these 
there is a diminution of the elasticity of the lung, and histological examination 
shows that the breaking down of the alveolar walls and the formation of large 
air-spaces are associated with loss of elastic tissue. I think that insufficient 
attention has been paid to the question of a possible distinction, in the large-lunged 
cases, between a true emphysema and a hypertrophy of the lung in which there is 
no loss of elasticity. 

About two years ago, when my attention was first called to this problem, I 
wrote to Professor Cabot, in whose observations on this matter I was greatly 
interested. In his reply, he laid emphasis on the distinction between macroscopic 
and microscopic emphysema, and pointed out that the histological evidence, to which 
I have just referred, was often taken as a verification of the clinical diagnosis of 
macroscopic emphysema, whereby some confusion of thought resulted, since 
clinician and histologist were really speaking of two different conditions. 

I am inclined to think that in many cases of so-called compensatory emphysema 
the condition is really one of hypertrophy of lung tissue without loss of elasticity. 
This may be seen in the contralateral lung in cases of unilateral chronic pulmonary 
disease, or on the other hand it may occur in the relatively healthy portions of the 
diseased lung. If this is correct, it follows that some of our radiological reports are 
in need of revision. The absence of physical signs of disease in many patients in 
whom the radiogram reveals extensive tuberculous infiltration of lung is usually 
explained by saying that the clinical sigas are masked by overlying emphysema. I 
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would suggest that this is possibly erroneous, and that the increased air-content of 
the relatively healthy portions of lung tissue is really due to a physiological adaptation 
in the shape of a true hypertrophy. An interesting investigation by Christie on 
the elastic properties of the emphysematous lung and their clinical significance has 
shown that an almost complete loss of pulmonary elasticity can be demonstrated 
by simultaneous tracings of the volume of tidal air and of intrapleural pressure. 
Such loss of elasticity can, Christie points out, also be shown more simply, though 
not so accurately, by changes in the tracings of the vital capacity alone. It is 
possible that some such simple clinical method might be adopted as a means of 
distinction between lung hypertrophy, which is a natural or physiological process, 
and emphysema, which is pathological. 
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Dr. J. V. Sparks: As a radiological problem, emphysema differs from others 
which concern the radiologist for, though the physician may refer patients to us to 
confirm the presence of tuberculosis or bronchiectasis or neoplasm, he knows well 
before he requests an X-ray examination, whether his patient has emphysema or 
not. Hence he sends us his request, “emphysema ? anything else,”’ because he 
realizes that the emphysematous subject may have a gross lesion in the lungs which 
could be entirely masked on physical examination. Yet radiologically emphysema 
may be recognized either on screening or in the radiogram—the flattened low dome 
with limited movements, the localized brilliancy of the lung fields, and the raised 
angulation of the ribs being quite distinctive. 

The limitation in the movements of the diaphragm is, however, a variable feature 
and may only be present in extreme cases. The increased translucency may also 
be deceptive, depending to some extent on the penetration of the ray, and the 
presence of emphysema is best recognized by a screen examination when the 
increased brilliancy can be recognized in the lower zones after forced expiration. 
The diaphragm may become so depressed as to reveal the digitations of its muscular 
origin. When the emphysema is complicated by an associated bronchitis there 
may seem a roughening of the outline of the domes, due to an associated dry 
pleurisy. 

I would like, especially, to say a few words about emphysematous bulls and about 
the bronchial changes seen in emphysema. 

In my experience bullw are recognized far less frequently radiographically than 
they are found at post-mortem examinations. I think this is because they occur 
most frequently at the extreme apex (see fig., p. 67) and along the free edges of the 
lung. They have necessarily to reach large proportions before they are visible. 
Radiographically a bulla may be confused with a localized pneumothorax or with a 
cystic lobe or diaphragmatic hernia. 

With regard to bronchial changes: The normal bronchi, when outlined by 
lipiodol, show a smooth outline, and as each main subdivision occurs there is a 
progressive diminution in their size. In asthma also the bronchi are quite smooth 
in outline and show a generalized diminution in size. But in emphysema individual 
bronchi often show an irregular or beaded outline and they tend to show localized 
fusiform dilatations after division. Further they often become extremely narrow 
or ‘ thread-like” prematurely giving rise to a ‘‘ spear-head ” deformity. It has been 
suggested that these thread-like bronchi may be produced by muscular spasm, but 
if this is so it seems unlikely that the narrowing would persist after death. It is 
possible that it may be due to distension of the alveoli or a swelling of the lining 
membrane of the bronchi themselves. 
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Post-mortem specimen of large apical bulla which was inconspicuous in the 
radiograms taken before death. 


Dr. H. V. Morlock : I would like to put before you the view of one interested 
in bronchoscopy. I agree with Dr. Kerley that emphysema is due to a loss of elastic 
tissue in the lung, and also that the cause of this loss is repeated and continued 
over-stretching of the alveole. I would put forward the opinion that this continued 
over-stretching is the result of partial bronchial obstruction. 

In the vast majority of cases emphysema is associated with chronic bronchitis. 
In chronic bronchitis there is inflammation of the walls of the medium-sized and 
smaller bronchi which causes swelling of their walls and the formation of a sticky 
secretion within their lumen; these factors cause partial obstruction to the inflow 
of air into the alveole, with the result that in order to obtain their normal volume 
of air they have to be over-distended by the increase in the pleural negative pressure 
produced by deepened inspiration. During expiration the partial obstruction is still 
present, and in expelling the air the elastic tissue has to work against this obstruction. 
If the expiration becomes a little more difficult, the extra-expiratory muscles, 
particularly the abdominal muscles, are brought into action, and these produce 
compression of the lung, which may be sufficient to compress the smaller 
bronchioles and add to the obstruction and so further strain the elastic tissue. Add 
to this continual and repeated over-distension of the elastic tissue with each 
respiratory phase, the effects of repeated, coughing attacks with their forced expiratory 
effort against- the closed glottis, and one can appreciate the over-distension of the 
elastic tissue which is brought about by the partial bronchial obstruction associated 
with chronic bronchitis. The same mechanism is present in whooping-cough, 
asthma, and acute choking. In heavy manual labour, with each strenuous effort 
following a deep inspiration, the glottis is partially closed and the effort is made 
during forcible expiration. Here the partial obstruction is at the glottis. 
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Up to the present I have only put forward theoretical opinions, but when partial 
obstruction in the larger bronchi is considered, it is possible to bring forward clinical 
evidence to support these views. The following cases are examples :— 


I.—A man, aged 60, had had a cough and dyspnea for some years. Physical signs 
suggested localized emphysema or partial spontaneous pneumothorax at the right upper lobe. 
The skiagram (fig. 1) showed a translucent area occupying the greater part of the upper area 
of the right lung. Dr. Sparks suggested that it was either a partial spontaneous pneumothorax 
or a large emphysematous bulla. An artificial pneumothorax was induced and proved the 


translucent area to be within the lung substance, confirming the diagnosis of a large 
emphysematous bulla. On bronchoscopic examination I found a new growth partially 
occluding the right upper lobe bronchus. 


IIT.—A man, aged 50, complained of cough and dyspnea of a few weeks’ duration. 
Physical examination showed marked emphysema of the left lung only. A _ skiagram 
confirmed the diagnosis of emphysema, most marked in the left lung, and also showed 
a shadow at the left hilum suggestive of a neoplasm. Bronchoscopic examination showed 
a new growth of the left main bronchus above the bifurcation of the left upper lobe. This 
new growth was only partially occluding the main bronchus. 


III.—A man, aged 60, complained of cough and dyspneea of some six years’ standing. 
Physical examination showed marked emphysema of both lungs. A skiagram (fig. 2, p. 69) 
showed extensive emphysema in both lungs, with several large emphysematous bull. 

There was no exophthalmos, though the patient's eyes were a little staring and there was 
some tremor of the hands, but there was no palpable goitre. In view of these findings 
I suspected that a substernal goitre might be present partially occluding the trachea and 
giving rise to the marked symmetrical emphysema. On bronchoscopic examination I found 
that the middle-third of the trachea was little more than a slit owing to compression from 
without. The compressing tumour was soft and the obstruction could easily be dilated 
temporarily, by the passage of the bronchoscope. 





Section of Radiology 


Fie, 2. 


IV.—A woman, aged 58, had complained of dyspnea for some years. Recently she 
had been subject to choking attacks of marked severity. When the patient was first seen 
she was in extremis. Physical signs showed nothing more than marked symmetrical 
emphysema. In view of these finds and the absence of any other signs usually associated 
with mediastinal new growths a tentative diagnosis of substernal goitre was suggested. 


[ PARK 





Fie, 3. 


A skiagram (fig. 3) showed marked symmetrical emphysema with a small substernal 
shadow consistent with the diagnosis of substernal goitre. Bronchoscopic examination showed 
that the left side of the middle-third of the trachea was pushed in by a swelling from 
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without. This swelling was so large as to leave the trachea patent to the extent of not 
more than 6mm. A tracheal catheter was passed and left in. Through this oxygen was 
administered and Mr. Holmes Sellors was able to remove a small substernal goitre. The 
removal was followed by complete relief of symptoms. 











Fic. 4.—<— Emphysematous area. 


V.—Dr. Kerley has referred to a case of emphysema occurring in the lung-tissue adjacent 
to a lobe which has become atelectatic through obstruction of the bronchus due to new 
growth or bronchiectasis. This case is yet another example (fig. 4). 


Perhaps it is stretching my theory a little when I suggest that even this type 
of case is due to partial bronchial obstruction. Nevertheless in these cases the 
partial obstruction is present, if not just proximal to the emphysema; at any rate 
it is present when the bronchial tree is considered as a whole. 

I contend that when emphysema is seen clinically or radiologically, partial 
bronchial obstruction must be looked for; if the emphysema is generalized and 
symmetrical then probably the partial obstruction is generalized in the smaller 
bronchi, but may be high up in the bronchial tree above the bifurcation of the 
bronchi; if the emphysema is localized and unilateral then the bronchus to that 
lung will provide a clue to the cause of the emphysema. 

Dr. Kerley has suggested that cases of emphysema should be investigated by the 
taking of a bronchograph after lipiodol injection ; surely if the bronchi need investi- 
gation, the best way is to look at them through the bronchoscope. 
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President—LIONEL COLLEDGE, F.R.C.S. 
[May 1, 1936] 


DISCUSSION ON HEADACHE ASSOCIATED WITH 
DISEASE IN THE NOSE 


G. V. Th. Borries (Copenhagen): I wish to call attention in particular to 
those types of rhinogenous headache that have nothing to do with any affection of 
the sinuses and are more important than headaches associated with latent sinusitis. 
It would be going too far to mention all the forms of nasal neuralgia, pseudo- 
neuralgia, reflex neuroses and the different nasal syndromes on record in the 
literature. The pathogenesis of the different cases may vary, and there are frequently 
coincident causes. I shall merely mention the pathogenesis of the form which I 
consider the most frequent. 

For various reasons there comes a congestion of the mucous membranes or other 
process obstructing the passage in the field of the middle turbinate bone, sometimes 
associated with hypersensitivity of the mucous membrane. This condition gives 
the patient a sensation of pressure on the ridge of the nose and causes headache— 
localized sometimes above the eye, but radiating in other cases towards the temporal 
and, especially, the occipital region. No doubt there are also vasomotor and other 
reflexes. 

These forms have not attracted the attention of the rhinologists sufficiently. 
For in the first place this headache may have a violent course and may be distressing, 
in some cases almost insupportable for the patient, and in the second place in many 
cases it may be cured by quite simple rhinological intervention, even if it has 
persisted for many years before the patient comes for treatment. 

Diagnosis.—The diagnosis is often difficult. In order to diagnose rhinogenous 
headache, it is not sufficient that the patient suffers from headache without presenting 
any signs of sinus affection. Only some of these cases are rhinogenous. It should 
at once be stated that rhinoscopy does not yield much information. It is true that, 
in some cases, the middle turbinate bone is hyperemic, or that it conveys the 
impression of being incarcerated. But these rhinoscopic findings do not, as a rule 
contribute much to the diagnosis, and they are not constantly found. 

It must be admitted that it is frequently impossible to make the dagnesie. 
Still, we are not in all cases without any clue, and we may derive some valuable 
information from the following investigation :— 

In the first place the site of the headache is important, for it is characteristic 
that it is located above the eye, though not constantly, and that it frequently 
radiates up to’the skull and, notably, to the occipital region of the same side. At 
the same time the patient experiences pressure and tension across the root of the 
nose and tenderness of the medial orbital wall just above the internal palpebral 
ligament. Another characteristic feature is that the initial attack of headache 
follows coryza with nasal stenosis, and that subsequent attacks likewise have a 
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tendency to occur in connexion with coryza and nasal stenosis. Another important 
factor is the improvement which follows a dilatation of the middle meatus of the 
nose with the help of a cocaine tampon, and the recurrence of the headache a couple 
of hours after this dilatation. 

Besides these typical cases, I have repeatedly experienced that severe cases 
which did not present a single characteristic symptom were cured or improved 
considerably subsequent to operative endonasal treatment. 

The affection with which we have to deal is of a very serious nature. It does 
not involve danger to life but it is no exaggeration to say that it threatens the 
happiness of the patients. When they have been examined by medical practitioners, 
neurologists, roentgenologists, ophthalmologists, and rhinologists, who have vainly 
endeavoured to detect any objective symptoms, the fatal diagnosis of hysteria is 
reached, and this has embittered many a patient’s life. The worst of it is, however, 
that as soon as the physician has pronounced that verdict, the patient’s family and 
others have a welcome excuse for their lack of understanding of the troublesome 
patient. Suddenly he discovers that both the physician and the family have become 
non-comprehending and hostile powers. If he has not previously been hysterical, 
he is sure to become so then, and thus confirm the diagnosis. 

Real headache is practically never due to hysteria. The detection of hysteria in 
a patient with headache does not imply that the hysteria has given rise to the 
headache, and does not exclude the probability that the headache has given rise to 
the hysteria. The physician who has pronounced the unjust verdict of hysteria 
may be inculpated as the real causal agent of the hysterical symptoms. 

As I have already said, it is impossible to decide beforehand whether a headache 
is of rhinogenous’ origin. In several such cases I have performed the operation by 
way of experiment and have obtained an excellent result ; in other cases the operation 
has been quite inefficient, and a subsequent close examination of the case report has 
not given any clue to the failure. 

It is easy to see that statistics cannot be based on such cases, because ideas 
about the timeliness of operative intervention tend to change according to 
experience. The safest way is to operate on typical cases only—those which warrant 
the best results and the best statistics—but this implies that many cases which 
might have been cured escape. 

Treatment.—Many slight cases are rapidly cured by dilatation of the median 
region with the help of a cocaine tampon. One of my patients was cured by a single 
dilatation after she had suffered from headache for three years and had undergone 
hospital treatment in a medical department of a university clinic without result. It 
is best to place a narrow cocaine tampon both laterally and medially to the middle 
turbinate bone, so that the tampons form, as it were, a ring around the concha., 
According to my experience pure cocaine, in a solution of from 5 to 10%, is best. 
Adrenaline is not nearly so good, because it causes serous secretion from the mucous 
membrane. 

Atropine also has frequently a beneficial effect, which agrees with the supposition 
that the chief cause of headache is the hyperemia of the nasal mucous membrane. 

Although often the dilatation treatment is sufficient, the severer cases will 
require operative intervention. The principle is to procure more space in the medial 
region. Therefore, in the majority of cases there will be a partial or total resection 
of the middle turbinate bone; it may also become necessary to perform a resection 
of the septum. The treatment, however, must be strictly individual. 

It may even happen that in certain cases the operation should not be carried out 
in the medial region, for if there is an obstruction of the inferior turbinate bone, 
part of that must be removed first. In some of these cases it may even be sufficient 
to operate upon the inferior turbinate only, because the obstruction in the medial 
region is secondary to the obstruction in the inferior region. There are cases in 
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which galvanocautery of the inferior turbinate bone may be effective. I have 
treated several cases of headache of many years standing, which had been vainly 
treated in other ways and which were cured immediately after the operation. 

Myopathy or myalgia.—There are some cases in which operative intervention is 
not sufficient, and it must be supplemented by physical treatment of muscle and 
tendon infiltrations, particularly in the occipital region, though in the frontal and 
temporal region also. Such myalgias—or myopathies, as they are called by Danish 
authors—are of extraordinary importance, a fact which is certainly not sufficiently 
appreciated. 

In Denmark this question has perhaps been discussed more than elsewhere, 
since Johannes Helweg, in 1920 and in a subsequent series of papers, declared that 
sciatica was not an affection of the sciatic nerve at all, but was a mere muscular 
affection, a muscular infiltration due to over-exertion or unsuitable use of certain 
muscles, a ‘ myopathia e labore”’ or “ e functione,” as he terms it. 

This point of view which is applied by Helweg not only to sciatica but to 
numerous other conditions of pain, has no doubt contributed to the explanation of 
many morbid conditions in general medicine. 

Thus, one of Helweg’s disciples, Lindahl,’ recently found that pains in angina 
pectoris, as well as in pseudo-angina pectoris, always originate from myopathies in 
the thoracic muscles, and he thinks that a reflex phenomenon from the heart is 
responsible for them. 

I have published a case of mastoid operation performed twice on a patient who 
actually suffered from “‘myopathia e labore” in the surrounding muscles’ (cf. previous 
works by Halle). 

However, I shall not go into the details of this, but will confine myself to 
rhinology. Here, too, Helweg’s point of view partly holds good, but only partly, for 
on the one hand cold—though Helweg rejects the theory—plays a great part in the 
occurrence of myalgia in rhinology, and on the other hand I think that myopathy 
in many cases is reflex. 

Illustrative of this are some personal observations which I reported to the 
Danish Oto-laryngological Society on May 2, 1928. I had for several years had 
repeated attacks of maxillary sinus empyema, the last of which was accompanied 
by violent pains of the type of trigeminal neuralgia. I then found out that these 
pains were conjoined with marked painfulness and tenderness in the occipital region 
on the same side, and that vigorous pressure on that place brought the maxillary 
pain to a stop. What surprised me was that, as soon as a lump of mucopus formed 
in the middle meatus, the occipital pain and tenderness recurred, but disappeared 
immediately when the mucopus was removed. This rapid alternation of occurrence 
and disappearance of the nuchal pains is highly suggestive of reflex processes. 
Other patients likewise presented symptoms of suddenly occurring pains in the 
occipital region due to disturbances in the mucosa. A patient on whom I operated 
for rhinogenous headache exclaimed when I removed his middle turbinate bone: 

“Now that was just as if you had stung me inthe nape!” On palpation of the 
typical place it proved to be very painful. When a couple of days later I performed 
the same operation on the other side, this incident repeated itself. Another patient 
who was submitted to diagnostic suction of the nose, suffered violent pains in both 
occipital regions. 

Besides the nape, the insertion of the levator anguli scapule muscle is a typical 
location of myopathy. A patient with rhinogenous headache repeatedly reported 
spontaneously that simultaneously with the pains in his forehead he experienced 
pains in the shoulder-blade on the same side. It was discovered that the typical 
place at the levator insertion was very tender. 

Lindahl, Thesis, Copenbagen, 1935, 
2 Borries, Ugeskrift f. Leger., 1935, p. 75. 
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Thus, there is a peculiar correlation between the mucosa of the nose and the 
insertions of the nuchal muscles. Without doubt, myalgia in the occipital region 
may originate as a reflex phenomenon from the nasal mucosa and, on the other 
hand, occipital myalgia may give rise to pains irradiating to the frontal region. 
That may explain the old observation that the site of the pains in sinusitis does not 
always correspond to the sinus involved, for instance, a maxillary sinusitis may give 
frontal pains. In other cases the explanation may be, that pains in maxillary 
sinusitis, as mentioned above, often originate from the medial region and not from 
the sinus. 

The question of what practical measures we should employ in rhinogenous 
headache coinciding with painful nuchal myopathy, and whether we should begin 
with a nose operation or with.a treatment of the myositis, is difficult to answer. 
It would appear most natural to say: “Let us first treat the myopathy and 
subsequently, if that does not help, proceed to an operation.’’ It is more attractive 
to attempt a non-operative treatment before having recourse to an operation. It 
should, however, be kept in mind that, in many cases, the myopathy is maintained 
by the nasal affection, so that the muscular pains either do not disappear or 
disappear transitorily only, so long as the nasal affection is not treated. 

The more evident the nasal character of the patient’s symptoms and the more 
likely the diagnosis of rhinogenous headache is, the sooner will the surgeon resort 
to a nasal operation. In that case it will frequently be noticed that the occipital 
pain and tenderness disappear after the operation, without further treatment. In 
other cases more or less distinct remains of these symptoms will persist. In these 
cases it is necessary to examine the patient for myopathy in the nape even though 
he does not complain of pains in that place. Frequently the patient will not be 
relieved of his headache till those myopathies have been cured. The treatment of 
myopathy chiefly consists of massage, thorough massage applied by a specialist in 
massage of that particular region. Short-wave treatment may also be taken into 
consideration, but my experience of this therapy is not very extensive. 

Such patients are highly susceptible to changes of temperature. Some of them 
are perfect “ barometers” in their reactions to atmospheric changes, for in damp and 
heavy air they have pains, whereas clear sunshine, even if there is frost, has a 
beneficial influence not only: with regard to their pains but on their general condition 
also. 

Nor can they bear to be chilled. Particularly the almost imperceptible chilling 
of nape and shoulders in a posture of muscular rest often gives rise to pains. 
Therefore, such patients must endeavour to keep their shoulders, nape, and neck 
well covered when lying in bed. For reading, writing, or needlework they should not 
choose a seat near the window, because there may be a draught, and besides, their 
posture during these various occupations requires protracted tension of the muscles 
of the head and prevents the free circulation of the blood. During confinement to 
bed they should try to avoid the posture of balf lifting of the head from the pillow 
in order to read or write. They should either sit upright or rest entirely with the 
head on the pillow. They should, however, endeavour to harden themselves; their 
ablutions or warm baths ought, for instance, always to be followed by a cold shower 
or friction with cold water. Exercise taken in fresh cold air, even in frosty weather, 
is wholesome also ; on the whole these patients must not treat themselves too 
tenderly, but the hardening must not be commenced before the treatment is more or 
less terminated and the patient is free from symptoms. 

Hyperexsthesia.—There are patients who, despite operation and massage, require 
treatment from quite a different point of view. Patients with rhinogenous headache 
frequently present such a degree of hyperesthesia that it is almost impossible to 
introduce a tampon as far as the vicinity of the middle turbinate bone. On the 
other hand, patients with sinus affections may likewise present hypersesthesia of the 
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region of the media. In these cases the cocaine tampon must be introduced very 
cautiously, preferably a small piece at a time only. It may even be necessary to 
give a preliminary injection of some anwsthetizing solution in the medial region with 
a syringe or spray before the cocaine tampon can be introduced. 

As soon as the region is anesthetized it may sometimes be useful to touch it 
with a solution of nitrate of silver in order to bring about a gradual diminution of 
sensibility. In some cases the headache may be cured in that manner. It is in 
itself peculiar that local anwsthesia is required prior to the application of nitrate 
of silver, but it tends to illustrate the part which hyperesthesia may play in some 
instances. 

Some patients are quite aware of their hypersensibility, for they know that the 
mere inspiration of cold air is enough to provoke the pains. 


Correlation between Rhinogenous Headache and Eye Affections 


There is another phenomenon which must be considered analogous to rhinogenous 
headache, namely the rhinogenous eye affections, particularly rhinogenous con- 
junctivitis. It is remarkable that modern rhinology is greatly interested in 
rhinogenous orbital phlegmons and rhinogenous optic neuritis, but very little in 
rhinogenous conjunctivitis. This is the more remarkable seeing that about twenty- 
five years ago this was well known amongst rhinologists. I have reported a typical 
instance of this disease in a woman 26 years old, who had for a long time been troubled 
with a conjunctivitis on the left side, for which she had been treated for four 
months by a prominent oculist, without effect. Subsequently she had been 
submitted to an exploration of the right maxillary sinus, which proved to be sound. 
I had recourse to a resection of the inferior turbinate bone, and as soon as this 
operation was accomplished, the patient declared she had a sensation as if a stone 
had been removed from her eye. The conjunctiva, which had been very red, 
acquired its normal pallor the following day, and thus the patient in the course of 
one day was cured of an affection which had troubled her for eighteen months.’ 

I emphasize this instance, because the pathogenesis of rhinogenous conjunctivitis 
is possibly a phenomenon parallel with rhinogenous headache, and also, because 
I think that many of the remarkable symptoms witnessed in a case of rhinogenous 
optic neuritis might be explained from the same point of view. 

In conclusion I hope to have demonstrated that it is time to abandon the 
standpoint, still advocated in many places, according to which a headache cannot 
be of rhinogenous origin if rhinoscopy does not reveal any abnormalities and X-ray 
examination shows normal sinuses. 


F. J. Cleminson: This paper will be confined to the discussion of pain due to 
inflammations of the nasal sinuses. Such pain is an interesting study because it 
involves points which are not easy to explain. Much debate has been provoked by 
the problems of its radiation and its reference to regions at a distance from its true 
source ; even yet we are by no means sure what the true solution may be. 

Radiation of pain can be well exemplified by considering a dental lesion. A 
tooth seldom aches alone. First its immediate neighbours are involved, and then 
the corresponding teeth in the other jaw. Soon all the teeth on that side of 
the face may be painful, and if the lesion is progressive, the pain spreads 
through the entire territory of the 5th nerve and finally seems to involve the 
whole of that side of the head, including the ear, and may spread into the neck 
and even down the inner side of the arm to the fingers of the same side. And 
so when a sinus is acutely inflamed the pain seems first to be localized in the 


1 Borries, *‘ Rhinogene conjunctivitis,’’ Festschrift Kobo,, Tokyo, 1934, p. 122, 
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situation of the sinus itself, but later it spreads to more distant regions, and 
finally an intense neuralgia of the whole side of the head may develop in which it is 
hardly possible to select any point of special intensity. More commonly, however, 
the pain of each sinus or group of sinuses seems to select certain areas which have 
come to be especially associated with them. 

Let us first consider inflammation of the maxillary antrum. In none of the 
textbooks actually consulted was pain in the ear given as one of the symptoms, 
though StClair Thomson states that ‘tinnitus, vertigo, earache, Eustachian 
catarrh, and purulent otitis media may first attract attention to a sinusitis.” Yet 
referred pain in the ear is frequent. In 1919 I was asked to see a medical man 
confined to bed with an acute otitis media which was causing him great pain and 
anxiety. There were, on examination, no changes to be seen in the tympanic 
membrane, and the hearing was normal. But the maxillary antrum on that side 
was dull to transillumination and, on puncture, was found to contain foul pus under 
pressure. The pain in the ear was relieved by lavage. There was no pain anywhere 
except in the ear, and this pain was so localized as to deceive the patient completely, 
in spite of his medical training. 

Influenced by this striking case, I have since noticed the frequency with which 
patients suffering from antral disease are conscious that some of their pain, usually 
in acute cases, is referred to the ear, though it must be seldom indeed that it is 
entirely confined there. In fact, I have never yet seen a second case. Watson- 
Williams [1] reported a case in 1910 in which pain in the ear was the only symptom, 
but it had a long history and the source was a chronic infection of the sphenoidal 
sinus. 
It is natural that pain due to the antrum should be referred to the ear, for it is 
common knowledge how frequently pain from the teeth, e.g. an impacted wisdom 
tooth, is referred to the ear and the posterior dental nerves which supply the upper 
teeth run in the outer wall of the antrum, in a vulnerable position. Colledge [2], in 
a paper on “ Referred Pain” read at the summer meeting of this Section in 1932, 
says, Other causes of pain in the ear are an empyema of the antrum or of the 
sphenoidal sinus.’”” He showed diagrams from Fenton and Larsell [3] to illustrate 
the most probable path of reference. Sensory fibres from the mucous membrane of 
the palate and the nose pass through the sphenopalatine ganglion and reach the 
geniculate ganglion by way of the Vidian and great superficial petrosal nerves. 
From this ganglion fibres run with the 7th nerve which, as the ramus cutaneus 
facialis, leave it, to join the auricular branch of the vagus (Arnold’s nerve) and so 
supply the posterior part of the external auditory meatus, the tympanie membrane, 
and the skin over the mastoid process and the back of the pinna. This path is 
equally available for referred pain from the sphenoid. Pain over the mastoid in 
connexion with the sphenoid was first described by Tilley [4] in 1905, and, in a paper 
read three years ago at a meeting of the Medical Society of London, he supports 
this view of the path taken. 

It is more difficult to explain the radiation of pain into the neck and down the 
arm into the fingers, but evidence has recently been brought forward by Fay and 
Kuntz that there are fibres in the great deep petrosal—and therefore in the Vidian 
nerve-——which are derived from the vagus and perhaps even from the spinal accessory. 
It is also probable that there are splanchnic afferent fibres in the great deep petrosal 
which leave the cord in the white rami of the upper thoracic segments. The heart 
has a similarly derived nerve supply and we know that in spasm of the coronary 
arteries, that is in angina pectoris, the pain is also referred to the inner side of the 
arm and into the fingers. Possibly therefore the paths of reference for this arm- and 
finger-pain are very similar, whether arising in the teeth or sinuses or in the arteries 
of the heart. For in each case we have vagal and splanchnic afferent fibres available 
and, in the case of the heart, there is no other possible path, as spasm of the arteries 
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does not affect the pericardium. Morphologically, moreover, the heart belongs to 
the cervical region and not to the thoracic. 

Vacuum pain in the frontal sinus is now almost universally accepted as being 
of fairly frequent occurrence, and it is only to be expected that it should occur 
most often in this sinus, owing to the length of its ostinm—the fronto-nasal duct. 
But that it may also arise from the antrum, in children at any rate, the following 
case will show. Itoccurredin 1922. The patient was a boy aged 8 years, a member 
of my own family. In the course of a cold he began to complain of pain round the 
left eye and in the neck. On transillumination the left antrum was duller than the 
right. The frontal sinuses were too small to be translucent. As the pain grew 
worse, drops of argyrol and adrenalin were instilled into the nose. In a moment or 
two a sound of brief duration, best described as moist and sucking, was heard to 
come from the nose. Brief as it was, it had hardly died away before the small 
patient exclaimed: “ The pain’s gone!” This rather dramatic demonstration seemed 
to be entirely convincing, and if vacuum pain can occur in the antrum it can occur 
in any other of the sinuses. 

Experience has led the writer to believe that in chronic antral infection the most 
common single site of discomfort—for it is often a discomfort rather than pain—is 
just above the eye in an area which corresponds to the inner two-thirds of the 
eyebrow or just above it, so that the name ‘eyebrow pain” describes it fairly 
accurately. It is found perhaps even more commonly in children than in adults 
and in some cases is combined with pain or discomfort referred to the ear. 

Frontal sinus pain is probably more true to type than any other but it can be 
simulated by the pain in antral disease. The following case, which happened in 1914, 
will show how closely it can be copied by reference from still another source. The 
patient, a woman aged 50, had for some years had a pain in the supra-orbital 
region, with no overflow or reference elsewhere, and so severe in character that at 
times she was compelled to remain in bed. Various forms of treatment had been 
applied to the nose and the advisability of an exploration of the frontal sinus had 
been discussed. There were no physical signs of disease—the sinus was clear to 
transillumination—so an X-ray examination was carried out, a less usual proceeding 
in diagnosis of sinus disease then than now. The sinus was clear but the skiagram 
showed a large apical abscess above a premolar of the same side. The tooth was 
removed, the pain ceased, and later the patient was reported to be able to walk ten 
miles a day and to have completely recovered her old mental energy. 

A very interesting and baffling referred pain is that in the occipital region, usually 
from a sphenoidal—but sometimes from a frontal or posterior ethmoidal—inflamma- 
tion. It is sometimes described as a neuralgia, and is familiar to all of us. Efforts 
to find an explanation for it have been unavailing. There are possibilities in the 
connexions of the 5th nerve in the upper cervical part of the spinal cord, but this 
explanation is not favoured by neurological friends who have been questioned 
about it. Davis and Pollock [5] have brought forward experimental evidence that 
efferent impulses along post-ganglionic fibres may produce some chemical effect 
in their distribution, which so affects the cerebrospinal nerve-endings that pain 
impulses are generated inthem. Thus impulses along the post-ganglionic fibres of 
the superior cervical ganglion may cause pain in the area of the 5th cranial nerve 
and also in the sensory area of the cervical nerves. Here is a possible, but perhaps 
hardly probable, route for pain referred to the occiput. 
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Gavin Young: In these remarks reference is intended, unless otherwise 
specified, to headache which is the result of chronic nasal disorders. Disturbance 
of function, or structural deformity, in the upper part of the nasal cavity, is much 
more commonly associated with headaches, than is any disease in the lower part. 
There are two reasons for this: the first is that the air-channel in the upper part 
is narrower, and the second is that the communications with the sinuses are all in 
the upper part of the nose. The chief factor in the production of this type of head- 
ache appears to be vascular engorgement of the mucosa of the middle turbinal region. 
The causes of such congestion are (1) infective, and (2) allergic. 

In the first type there will be found high deviation of the septum, causing 
narrowing of the upper airway, either from pressure of the middle turbinal against 
the lateral wall of the nose, or—on the concave side of the septum—from an enlarged 
or cellular middle turbinal. There isno case more suitable for submucous resection 
than the high deviation which obstructs sinus drainage. It is not necessary to 
postulate the presence of suppurative sinus disease, in cases of headache of this 
type. Submucous resection, with freeing of the middle meatus, either by displace- 
ment mesially of the middle turbinal, or by reduction of the anterior end, in many 
cases, gives a satisfactory result. 

In the case of suppurative sinusitis, I wish to discuss only the essential cause of 
headache. Headache in chronic antral disease is not of the severe, depressing type 
associated with acute antral empyema. It is due, rather, to chronic congestion of 
the middle meatus, or to the toxemia accompanying the condition, or to both 
causes. It may also be manifested, as infra-orbital neuritis, which comes into the 
category of faceache rather than headache. 

In frontal sinusitis, chronic headache is due usually to chronic empyema, which 
drains only with difficulty. 

The second factor mentioned as causative of congestion in the upper part of the 
nose, is allergy. The type of case referred for investigation of headache, associated 
sometimes with rhinorrhcea and sneezing, is familiar. In a proportion of these 
cases there is no structural deformity and no gross lesion of the sinuses can be 
discovered, so that the unwary may be tempted to give a negative report. The 
possibility of rapid turgescence in the middle meatus must not be overlooked, and 
the nasal mucosa should be tested for sensitiyeness, by touching the anterior 
vascular area of the septum with cotton-wool to provoke sneezing. Such a process 
of congestion following on one of the recognized stimuli of allergic reaction, may 
cause severe headache. In the aforegoing type of case, there is no evidence of 
polypoid degeneration of the mucosa, and these patients suffer more from headache 
than do patients in the more advanced state of allergy in which the nasal cavity is 
full of polypi. 

A type of headache in the treatment of which I have to confess failures, is that 
found in a large proportion of cases of atrophic rhinitis. These headaches are not 
necessarily the result of sinusitis. Sinusitis is not present in a great many cases of 
atrophic rhinitis. No more satisfactory explanation of this kind of headache occurs 
than the fact that a large column of cold inspired air is constantly impinging upon 
tissue which is the site of a chronic suppurative process. A possible parallel is the 
case of the patient who has undergone submucous resection where one nostril has 
been completely blocked by the deviation. Here we may find headache following 
exposure to cold air, until the nasal passages have become accustomed to their 
new conditions. 

The possessor of the adenoid facies may often be the subject of headache, 
particularly occipital headache, without concomitant ear trouble. This headache 
may be brought on by exposure to a cold head wind, or by the presence of the 
sufferer in an overheated and badly-ventilated atmosphere for a prolonged period. 
It may well be due to the very narrow nasal passages which are characteristic 
of the condition, associated with some vasomotor instability. 
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The presence of rhinolith may be discovered mainly on account of pain referred 
to the branches of the 5th cranial nerve, the secondary symptoms of obstruction 
and discharge being slowly progressive and possibly not so obtrusive on that account. 
Finally there is a condition which is characterized by recurring lancinating pain in 
the face, a psychogenic condition usually, with no organic basis. I have been 
tempted to mention this subject, because of a recent leading article in the British 
Medical Journal. In the course of the article, the writer, a London physician, 
stated that these patients provided a rich harvest for the throat and nose surgeon— 
in many cases the septum would be resected or an antrum operated upon—with 
entirely unsatisfactory result so far as the pain was concerned. The rhinologist of 
experience knows well. the type of patient indicated: a patient who is not always 
female, who may have a deviation of the septum, and who may even have a mild 
degree of sinusitis; but there should be little difficulty after close questioning 
concerning the symptoms, in assuming a psychogenic basis for the condition, not at all 
associated with the nasal disorder found. 


Herbert Tilley said that all members would agree with Dr. Borries’ general 
statement that there were other intranasal lesions besides sinus inflammation which 
might cause headache, especially if he was referring to those common types associated 
with a purulent discharge and possibly accompanied by polypoid changes in the 
mucous membrane of the affected sinus. This assumption would appear to be 
correct because Dr. Borries had mentioned “a pathological state of the mucous 
membrane of the region of the middle turbinate bone (hyperemia and increased 
sensibility) ” as a condition capable of causing “ rhinogenous headache not of sinus 
origin.” He ventured to question the validity of this example as a non-sinus 
intra-nasal factor capable of producing headache, and in support of this friendly 
criticism he would show two or three microphotographs representing the early and 
later stages of a non-suppurative mucoperiosteal infection of middle turbinals which 
were removed from patients who complained of homolateral pain in the lower frontal 
and upper nasal regions. In each case the mucous membrane covering the anterior 
end of the turbinal was hyperwmic, smooth or finely granular, very sensitive to 
touch and to cold inspired air. In each instance the entire bone was removed and 
the histological sections prepared by the late Dr. Albert Gray in the Ferens Institute 
(Middlesex Hospital). 

The specimens showed desquamation of the superficial epithelium, inflammatory 
changes in the mucoperiosteal layers invaded by micro-organisms, some of which 
had already invaded the bony capsules of the underlying ethmoidal sinuses or cells. 

At a later stage of infection small colonies of organisms could easily be seen, and 
finally, still in a later stage large polypoid granulations were visible which without 
doubt would have ultimately developed into nasal polypi with or without suppura- 
tion in some of the cells. With such pathological changes in mind, it would not 
be correct to regard the accompanying rhinogenous headache as not due to sinus 
disease. This type of “ silent osteitis’ was described in more detail in the “ Semon 
Lecture ’ of November 1934, where an endeavour was made to throw light on certain 
cases of local or referred pains caused by sinus infections which were not necessarily 
associated with suppuration. 


Dr. Borries (in reply) said he agreed that other factors might play a great part, 
especially sexual difficulties, because most of the patients were women of from 20 
to 30 years of age, and that was the period of greatest endocrine activity. Painful 
odcipital infiltration was often present in both nasal and sinus cases. In eighty 
per cent. of the cases, pressure with the finger on the affected side would reveal a 
tender spot, and he thought this was a reflex phenomenon along the 5th nerve. 
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F. A. Pickworth showed a lantern slide, made from two skiagrams supplied 
by Mr. Bedford Russell, to demonstrate (1) a thickening of the sphenoidal sinus 
membrane and obstruction of the right ostium coincident with severe headaches, 
and (2) the absence of such swelling in a headache-free interval—as illustrating 
the pathology underlying some forms of headache. 

Dr. Pickworth said: I have reason to believe that this is a commoner condition 
than is generally supposed. 

The skiagrams are those of a patient who has had right-sided severe head- 
aches two or three times a month for several years, the attacks being so bad that 
eventually a colleague opened the frontal sinus. He found it, however, of normal 
appearance. 














Submento-vertical skiagram after injection of lipiodol. 


Left: No swelling of sphenoidal sinus membrane. Headache-free. 
Right: Swelling occluding the ostium. Severe headache. 


A skiagram of the sphenoidal sinus taken after the injection of lipiodol in a 
headache-free interval did not reveal any convincing abnormality of the sinus 
membrane, but it so happened that the introduction of the lipiodol was followed (as 
sometimes occurs in allergic people) by the characteristic headache, and Mr. Russell, 
fortunately for the elucidation of the pathology, decided to take another picture. 
This was done four days later, just after the maximum headache had begun to 
disappear, and showed, as Mr. Russell said in his letter, that the lining of the right 
sphenoid had bulged up in several places—presumably with oedema. Mr. Russell 
said that an interesting mechanical condition appeared to exist—namely, that the 
maximum swelling in the right sphenoid was on either side of the ostium, so that 
these two swellings seemed to be creating a sort of valvular resistance near the 
ostium, the lipiodol being squeezed past in a thin stream. 
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This condition is illustrated in the composite figure, the left showing the sinus 
filled with lipicdol in a headache-free interval, and the right the same sinus containing 
lipiodol, but during a period of headache, and enormous swelling of the sphenoidal 
sinus membrane which occluded the ostium of the right sinus, the causal relationship 
of the clinical and pathological conditions being sufficiently obvious from inspection. 
The photograph emphasizes the clinical importance of any thickening of the sinus 
mucosa noted in a symptomless period as suggesting the possibility of similar allergic 
swellings occurring during periodic headache. In cases of mental disorder where 
such thickenings of the mucosa are very commonly found clinically and post 
mortem, any investigations made during or shortly after the onset of headache or 
mental symptoms would have great research value. 


Nasal Tuberculoma 


(A Case of the late Dr. DAN MCKENZIE) 
By W. E. CARNEGIE DICKSON 


Just before his last illness, the late Dr. Dan McKenzie suggested to me that 
we should give a joint demonstration to the Section upon this case, as he considered 
it interesting and unusual; and I feel that it is carrying out his wish for 
me to communicate it. 

On February 13, 1934, Dr. McKenzie handed me a specimen for examination, 
marked “ Growth from the nasal septum.’ He had just removed it from the nose 
of a woman aged 50, and he thought it was probably a malignant tumour growing 
from the ethmoid region. 

The mass was about the size and shape of half a small cherry, the flat surface 
representing the plane of removal, and the cut surface having a variegated appear- 
ance, some parts being pink, others semi-translucent and pale yellow to white in 
colour. From the examination of sections, stained with hsematoxylin and eosin, 
and by van Gieson’s method, I gave Dr. McKenzie a preliminary provisional report 
that the condition might prove to be either granulomatous or neoplastic, as it had 
characters common to both conditions. It was highly cellular, but had numerous 
capillaries, and at parts was infiltrated with both polymorphonuclear leucocytes and 
plasma-cells, the latter being so numerous in some areas as to suggest the possibility 
of the condition being a so-called “plasmacytoma.” I did not find anything in 
these sections to suggest neuro-epithelioma or other form of neural or glial 
neoplasm. Figs. 1 and 2 illustrate the appearances at the surface, which was covered 
by squamous epithelium showing slight irritative proliferation; the subjacent 
loose cellular connective tissue contained small round cells and numerous plasma 
cells (fig. 3). In some parts there was just the suggestion of caseation, with 
coalescing endothelioid cells and some breaking-down polymorphonuclears, making 
it necessary to consider the possibility of tuberculous or gummatous change. - On 
cutting and examining numerous further sections, a single but very typical tuberculous 
giant-cell system was found (figs. 4 and 3), and, after search of many Ziehl-Neelsen 
stained sections, a little group of four tubercle bacilli (fig. 6), another of two 
bacilli, and again a single bacillus, were found, and the diagnosis of tuberculoma 
was definitely established. 





1336 Proceedings of the Royal Society of Medicine 





he Pear ihe 
BSS an 
AAR 








Fic. 1.—Very low magnification, showing general structure of the granulomatous mass. In this por- 
tion, it consists chiefly of non-caseated young granulation tissue (for details see figs. 2and 8). The irregular 
nodulated surface is shown at the top, partially covered by squamous epithelium, which shows a 


moderate degree of chronic irritative non-neoplastic proliferation, whilst over some parts of the surface 
it has desquamated off. 


Methylene blue and eosin x 82. 





Fia. 2.—Ordinary low-power. Part of surface shown in fig. 1. The young granulomatous tissue at 
a! contains numerous congested small vessels, whilst other parts are comparatively non-vascular. 
Methylene blue and eosin, x 100. 
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¥ Fic. 3.—High-power view of section near surface, showing slight chronic inflammatory proliferation 
of the surface epithelium, but no tumour-formation. The subjacent loose connective-tissue contains 
small round cells and numerous plasma cells (the darkly-stained bodies). 
Pappenheim’s stain. x 350. 
e at 
iar. Fig. 4.—Low-power view of a similar portion of the surface of the mass, showing a typical large 







aeewoulons giant-cell in the centre of a chronic “ tubercle.” The irregularity of the surface is also well 
shown, 
Hematoxylin and eosin. x 100. 
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Fic. 5.—High-power view of the tuberculous giant-cell seen in fig. 4. It shows the typical 
peripheral distribution of the nuclei and “‘ hyaline” or “caseous’’ centre. Around it on the left is a 
zone of rather chronic ‘‘ endothelioid”’ cells, whilst “small lymphocytes ’’ are present in only moderate 
numbers. 

Hematoxylin and eosin. x 400. 





Fia. 6.—A small group of tubercle bacilli which in the actual specimen show typical “ beading” 
but this is seen only in the lower right hand bacillus in the photograph. 
Ziehl-Neelsen carbol-fuchsin. x 1250. 








60 


ical 


8 


‘ate 





61 Section of Laryngology 1339 


Dr. McKenzie then told me that there had been some obscure abdominal con- 
dition, possibly tuberculous, when the patient was 20 years old. On April 23, 1934, 
he wrote to tell me that the patient had died of tuberculous meningitis on 
April 4. 

Dr. A. Gordon Gilchrist has supplied the following additional notes. He saw 
the patient from time to time during the period 1929-1932, on account of chronic 
mastitis, and later because of a swelling of the first right metacarpal bone and, a 
little later, of the left ankle. The radiologist stated that there was a marked 
periostitis of the first metacarpal, which he was inclined to think infective but not 
tuberculous. The ankles were normal. There was no improvement on treatment 
with salicylates. 


Tumours in Cheek. ? Fibro-myxoma.—MYLEs Formby. 


Female, aged 33. May 1932: Caldwell-Luc operation and removal of 
encapsulated tumour, which had caused painless swelling in right cheek for 18 
months. Edges of cavity diathermized. June 1934: Noticed cheek swelling 
again—gradual increase in size without any other symptoms. Seen 18.3.36: 
Condition thought to be fibrocystic disease. 2%28.3.36: Partial excision of right 
maxilla. Uneventful recovery. Section of tumour removed in 1932 said to be 
fibro-myxoma. The Wassermann reaction is negative. 


The PRESIDENT said he thought that the growth was a giant-celled tumour. The forecast 
was good, and nothing further need be done. 


(Esophageal Pouch.—LEsLIE POWELL. 


The patient, a man aged 51, has had difficulty in swallowing for the past year; 
he had been able to get his food down, but it stuck at about the root of the neck. 
There has been no vomiting, and he has not lost weight. In other respects he feels 
well. On examination with the csophagoscope I could not find the opening, but 
there was no sign of growth or ulceration. The passage of the tube was obstructed 
by a smooth swelling behind the posterior wall of the cesophagus. 


The PRESIDENT said that, from the skiagram, there seemed no doubt that there was a 
pouch. The question which might arise was as to whether malignant disease also was 
present. A certain proportion o: cases of the kind were accompanied by malignant disease, 
or malignant disease had supervened at a subsequent date. The outline in this case seemed 
somewhat more irregular than in the typical case of simple pharyngeal pouch. It would be 
well to examine the patient with the cesophagoscope before attempting to remove the pouch. 


PosTsCRIPT.—The pouch was removed 9.5.36. [L. P.] 


Specimen : Carcinoma of Trachea.—E. WATSON-WILLIAMS. 


Male, aged 56. April 6, 1936: Gradually increasing dyspnoea for six months: 
recently several attacks during which he could not draw breath at all for some 
seconds. Cough and hemoptysis one year ago; not recently; no loss of weight ; 
during the last month slight dysphagia (‘the first mouthful sticks") and slight 
huskiness at times. On examination, definite respiratory stridor even while lying 
in bed, most marked on inspiration ; no sucking-in of root of neck or of ribs. 
Diagnosis ; neoplasm of trachea below upper end of sternum. Larynx normal ; 
X-ray report ‘ Neoplasm of superior mediastinum.” Tracheotomy, local anwsthesia ; 
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lower bronchoscopy ; just above the bifurcation of the trachea (upper edge 15°5 em. 
from the pomum Adami) a broad sessile growth springs from the posterior wall, 
projecting forward to reduce lumen to semilunar slit ; surface ulcerated. Rubber tube 
inserted past growth (probably into right bronchus). (sophagoscopy; at 26 cm. 
from upper gum, lumen almost obliterated by firm mass beneath anterior mucosa; 
no ulceration. The patient later developed pneumonia and died. 

Report on biopsy: “ Rapidly growing carcincma.” The specimen!shows the large 
growth invading the trachea and right bronchus, and compressing the cesophagus. 
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Diagnostic Problems in Otogenous Intracranial Complications 


By G. V. TH. BorRIEs 


St. Joseph's Hospital, Copenhagen 


IN the Transactions of a foreign society last year there was a report of two cases 
of intracranial complications with sudden death. 

The first was the case of a man who had been seriously ill for some time with an 
intracranial inflammatory condition, and had been operated on repeatedly. <A 
radical operation had been performed on the left ear, with resection of the petrous 
portion of the temporal bone and evacuation of a cerebellar abscess. One day when 
the patient was otherwise feeling fairly well, he complained of headache, sat up in 
bed and produced a little bloody expectoration. Suddenly he became cyanotic, his 
pulse became small and rapid, and he died within three minutes. The case was 
interpreted as embolism of the pulmonary artery. The permit for autopsy was 
restricted to the cranium, and it was found that, in addition to various changes in the 
neighbourhood of the abscess which had been opened, there was a marked swelling 
of the brain and a pronounced dilatation of the lateral ventricles, which were filled 
with cerebrospinal fluid. 

The second case was that of a man who had entered the hospital with vague 
intracranial symptoms and presented the contrast syndrome which will subsequently 
be discussed. On the day he was to be operated on he was unexpectedly found dead 
in his bed. The autopsy revealed a cerebellar abscess. 

I will not deny that in the first case the diagnosis ‘ embolism ’’ may have been 
correct, but I doubt it. It is a surprising thing, however, that neither of these two 
cases gave rise to a discussion of the diagnosis which is the most probable and, in 
the second case, in my opinion, unquestionable—namely, respiratory paralysis 
resulting from compression of the medulla oblongata. The clinical picture of this 
condition is briefly outlined as follows: Suddenly, or after a spell of Cheyne-Stokes’ 
respiration, the patient stops breathing, becomes cyanotic and, at the same time, 
unconscious. If active treatment is not instituted at once he dies within a few 
minutes, and the autopsy shows in typical cases that the tonsils of the cerebellum 
are pressed down into the foramen magnum, that the lateral ventricles are dilated, 
and that the brain tissue is oedematous. 

I do not think it is necessary in this country to recall the clinical picture of this 
condition, because it has been studied many years ago by British authors (e.g. 
Hilton Fagge, Horsley, Macewen). It seems strange that numerous textbooks all 
over the world entirely fail to mention this complication, and there are many papers 
in the literature which illustrate plainly that it is not generally known—whether 
as to diagnosis, prognosis, or treatment. 

AuG.—Oro.. 1 
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In 1919 I had occasion to treat a case of this kind. This patient had sudden 
respiratory paralysis and I began artificial respiration at once; then while my 
assistant kept up artificial respiration with the left arm of the patient, I performed 
a craniotomy on the right side and evacuated a large cerebral abscess ; after this, the 
respiration was restored and kept going till the patient died next morning. 

I collected, in a small monograph,? all that had been published in the literature 
on this subject—a total of 47 cases. The diagnosis had not been made at all in 
many of these cases, and an attempt to open the abscess had been made in only 21 
of the 47. The diagnostic errors which were committed, and, probably, are still 
being made, were: (1) Suffocation, the cyanosis being often interpreted as due to 
a laryngeal spasm. This applies in particular to those cases in which the respiration 
ceases under narcosis. In such cases the surgeon is led to perform tracheotomy. On 
account of this erroneous diagnosis, tracheotomy was performed in no less than seven 
of the 47 cases. (2) Death agony: I am inclined to think that the most frequent 
erroneous diagnosis in such cases isdeath agony. If faced by a patient who suddenly 
becomes unconscious and cyanotic, most physicians will think the condition is 
coma—the beginning of the end, and naturally will not operate. It does not 
occur to the doctor that he is dealing with a respiratory paralysis which can be 
cured. And I wish to emphasize that not only may such a respiratory paralysis be 
cured in the sense that the respiration is restored, but the patient may also recover 
completely. 

In 1919 such successful treatment had been accomplished in only three cases— 
those of Waterhouse, Denker, and Hasslauer respectively—and it is characteristic 
that Hasslauer, who succeeded in pulling one of these patients through this critical 
condition did not mention this fact at all in his report of the case. A few more 
cases only have been reported since then, undoubtedly owing to the fact that the 
condition is still generally unrecognized. 

It should be strongly emphasized that :—(1) Sudden cyanosis in an otogenous 
brain lesion means respiratory paralysis, most frequently due to a cerebellar abscess. 
(2) The treatment consists in immediate institution of artificial respiration and 
evacuation of the abscess. (3) Sudden death in bed in cases of otogenous cerebral 
lesions is practically always due to respiratory paralysis, most often owing to a 
cerebellar abscess. 

I shall now turn to another symptom which is practically never mentioned in 
the textbooks, namely bradycardia—the slow pulse-rate, in labyrinthitis, to which 
I called attention in 1923.2 If a patient with severe otitis presents this symptom, 
it is generally taken as a sign of increased intracranial pressure. Several years ago 
I noticed, however, that a good many patients with otitis would show this symptom 
without any other sign of an intracranial lesion. But all these patients were 
suffering from labyrinthitis. Further investigation gave the surprising result that 
a slow pulse is a very common symptom in acute labyrinthitis, in the so-called serous 
stage. 

On searching the literature it was found that bradycardia in labyrinthine 
affections had been observed before, but the surprising thing was that this 
phenomenon had been the subject of merely a few short remarks in discussion—by 
Brieger,’ Biehl * and Bariny 5—and then forgotten. 

Labyrinthine bradycardia was then practically unknown to the clinician. It is, 
I think, a little disgraceful to our branch of medicine that eminent otologists could 


1 Borries, ‘‘ Respirationsliihmung bei Hirnabsces,’’ Acta oto-lar., 1919, 1, 591. 
2 Borries, ‘‘ Pulsverlangsamung bei Labyrinthitis und bei Augenkrankheiten,” Danish oto-lar. soc., 
May 5, 1923; Monatschr. f. Ohrenheilk., 1927, 61, 206; Acta oto-lar., 1927, 11, 108. 
Brieger, Deutsche otol. Ges., 1906, p. 154. 
4 Biehl, Monatschr. f. Ohrenheilk,, 1909, p. 184. 
5 Barany, Ibid. 
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overlook or forget that such an elementary symptom is quite common in one of the 
most frequent and dangerous diseases in otology. 

On May 2, 1923, I read a paper dealing with the subject of labyrinthine 
bradycardia before the Danish Otolaryngological Society, and seven months later 
there appeared, quite independently, a report on this subject from the Clinic in 
Vienna—Neumann’ in a lecture to the Otological Society of Austria, on December 17,. 
having arrived at the same conclusions. Subsequent experience has confirmed the 
fact that we are here dealing with a quite ordinary, even frequent, symptom of 
acute labyrinthitis. In Denmark, in a report from the Otological Department of 
the City Hospital in Copenhagen, 1926, Lund has confirmed my findings. The 
figures from the records in the Rigshospital from 1924 to 1926 show 11 cases of 
slow pulse in 35 patients, namely :— 


Pulse- No. of 
rate cases 


60 
56 
52. SC, 
50 


11 out of 85 patients (— 31%) 


If we collate the figures obtained by the different authors, we find the following :— 


Borries 1923 13 cases 4 slow pulse 
Neumann 1923 a 12 
Lund 1926 14 _,, 5 
Borries 1926 85 C,, 11 


Total 80 cases 82 slow pulse(=40%) 





Another peculiar fact is that a slow pulse was encountered not only in 
labyrinthitis but also in vascularized labyrinthine fistule, in particular the- 
periodically alternating nystagmus described by me on November 15, 1919. 

It would take us too far here to enter into the theory about this slow pulse 
in labyrinthitis. I may remind you of the well-known oculocardiac reflex, in which 
digital compression of the bulb of the eye is followed by a distinct decrease of the 
pulse-rate ; and I may add, that in many cases of infectious lesions of the eyeball 
(iridocyclitis, &c.), I have also been able to demonstrate a decrease of the pulse- 
rate. It will suffice here to emphasize that a slow pulse in patients with otitis is 
often a sign of labyrinthitis or labyrinthine fistula. 

With regard to nystagmus: As you know, after mastoid operation we’ examine 
a patient for post-operative nystagmus in order to see whether a labyrinthine 
reaction has appeared or whether a pre-existing nystagmus has changed. There is 
one condition we have to take into consideration, namely narcosis nystagmus. 
There is at the beginning of narcosis a marked nystagmus in the direction 
of the movement of the eyeball. This nystagmus is absolutely straight and 
equal to either side, but it disappears when the patient looks straight ahead. 
It vanishes in full narcosis, but it reappears when the patient awakes. I have 
mentioned this form of nystagmus because I have examined a number of patients 
who were operated on, under ether anesthesia, for non-otological lesions (mostly 
for abdominal conditions) and in whom I noticed that such a narcosis nystagmus 
of an apparently pathological degree often persisted long after the patient had 


2 Neumann, Monatschr. f. Ohrenheilk., 1924, 58, 189 
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recovered from the narcosis. It was not infrequently present twenty-four hours 
after the anzesthesia had ceased, in a few cases even forty-eight hours afterwards.’ 
This condition should be taken into consideration on examination for nystagmus 
in newly-operated patients, as one might otherwise think that the present 
nystagmus was produced by a labyrinthine or intracranial lesion. 

In the diagnosis of intracranial complications, more rare diseases may occasionally 
give rise to mistakes. Tonndorf* has reported the case of a man who had one day 
some trouble in opening his left eye and therefore on June 1 he went to the ophthal- 
mological clinic, where a facial spasm was noted. The patient was then referred 
to the neurological clinic, and there too a facial spasm was diagnosed, but as the 
patient was also suffering from chronic purulent otitis media on the same side, he 
was transferred to the otological clinic. Here a. radical operation was performed on 
June 3. On June 5, two days after the operation, he had trouble in opening his 
mouth, and as this persisted, he walked,on June 9, all the way (1°5 km.) back to 
the neurological clinic. Here the correct diagnosis—/etanus—was now made for the 
first time. It was first thought that this infection was a result of the ear operation, 
but it was found that the infection had taken place through a slight injury to 
the left eye that had been overlooked—a tiny lesion incurred on May 28 by getting 
a little particle of emery in the eye. 

This case history, with the patient walking for a whole week from one clinic to 
another before the diagnosis was made and going through an unnecessary operation, 
is very instructive. The literature contains several other reports of cases in which 
tetanus with facial paralysis has been mistaken for otogenous intracranial complica- 
tions. I have seen myself a case of tetanus in a patient who was admitted for 
otogenous meningitis. This case is described in a paper in Revue d’oto-neuro- 
ophtalmologique,? where I give a survey of all the cases of otogenous tetanus 
reported up to that time. The chief point is, then, that if we are faced by a patient 
with facial spasm or facial paralysis of uncertain origin, we must not forget to think 
of tetanus. And we must keep in mind that tetanus may originate from a middle- 
ear suppuration without any previous traumatism. 

I will now turn to the differential diagnosis between abscess of the brain and 
meningitis, or rather to one point of this question where I think I have contributed 
something to the diagnosis. 

In 1900 Rupprecht * reported a case which brings the question before u us. This 
was the case of a man with typical signs of diffuse otogenous leptomeningitis: 
rigidity of the neck, opisthotonus, drowsiness, herpes, and turbid spinal fluid. It 
was only natural to make the diagnosis of otogenous meningitis. It was therefore 
rather astonishing when the autopsy revealed an uncomplicated abscess of the brain 
and no meningitis. 

It is not surprising that a case like Rupprecht’s attracted such wide atten- 
tion and that various investigators at once began to look for an explanation of the 
remarkable fact that an uncomplicated walled-off abscess of the brain gave a marked 
turbidity of the spinal fluid, although there were no visible signs of meningitis. 

Nor is it to be wondered that the most obvious explanation was looked into at 
once—namely that there must still be a condition of meningitis, not a visible 
meningitis, but a microscopic inflammation of the meninges. This assumption 
turned out to be correct. 

After this finding it was thought at first that the question was now settled: 
Turbid spinal fluid indicates meningitis, and if the inflammation of the meninges is 


1 Borries, ‘‘ Le nystagmus et autres mouvements pendant la narcose,’’ Acta oto-lar., 1925, 7, 187. 

2 Tonndorf, Passows Beitrage, 1923, 19, 287. 

* Borries, “Le = auriculaire et ‘ses rapports avec le tétanos oculaire,” Revue d’oto-neuro- 
ophtalm., 1980, 8, 4 

« Rupprecht, “archiv. f. Ohrenheilk., 1900, 50, 221. 
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not visible to the naked eye, it can be demonstrated under the microscope. But 
actually the problem had not really been solved at all, or, to put it more precisely, 
it had not been realized that this was not merely one problem but two problems, 
and that the pr~blem which had been solved was not the main point at all, but a 
quite secondary matter. 

What had been ascertained under the microscope was merely this—that turbid 
spinal fluid may be due not only to a visible meningitis, but also to an invisible 
inflammation of the meninges. But clinically this did not mean any advance 
whatever. For what good is it to us in a case like Rupprecht’s to know that there 
is a meningitis present, as long as this meningitis is an entirely microscopic process, 
“minimal meningitis,’ of no essential importance, when we fail to realize the main 
thing, the presence of an abscess ? 

Here we are at the central point. The important point is not the pathologico- 
anatomical question: © May an invisible meningitis be demonstrated microscopically 
post mortem?" More important is the clinical question: ‘Is it practicable in vivo 
to demonstrate that this meningitis is not an uncomplicated meningitis proper, but 
a meningitis secondary to an abscess?” In other words: “Is it possible to 
demonstrate the abscess? If to-morrow we meet with a case like Rupprecht’s, will 
we be able to diagnose the abscess ?”’ 

This question was long unsettled, but the answer is, I think, given by the rule 
(symptom complex, or syndrome) which I was the first to describe at a meeting of 
the Danish Otolaryngological Society, on April 4, 1917, and have further elaborated 
in several subsequent papers.? 

My starting point was the view that the meningitis induced by an abscess of the 
brain—or by a subdural abscess—-is in some instances not identical with the 
ordinary meningitis induced directly by mastoiditis, but presents a quite particular 
clinical type—so special in its features that it is possible clinically to differentiate 
during life between this type and other forms of meningitis. Its special character 
comes out particularly in two properties namely, its strikingly benign course and its 
relative independence of other conditions. 

As a matter of fact, it is possible, even in fatal cases in which the patient dies 
from the brain abscess, to see this type of meningitis take a quite benign course 
which does not correspond to the course of a fatal meningitis but to the course of a 
meningitis proceeding to recovery. This is in keeping with the post-mortem findings 
where the meningitic process may be so inconspicuous that it cannot even be seen 
with the naked eye, as in Rupprecht’s case—a minimal meningitis, as I have called 
it. But in order to ascertain this benign character it is not enough to make a 
single lumbar puncture; the changes developing in the spinal fluid are studied 
comparatively in two or more punctures. I set up the term “ benign spinal fiuid 
picture ’—in analogy with the “ benign picture ” of a disease—as evident from the 
findings that the fluid keeps sterile through several punctures, or the turbidity 
subsides, or the microbes disappear, even when the patient dies from an unopened 
brain abscess. 

I then set up the rule that such a “ benign spinal fluid picture’’ coinciding with 
a malignant picture of the other clinical symptoms, suggests a secondary meningitis, 
most often secondary to a cerebral, cerebellar, or subdural abscess. In doing this I 
simply diagnose the abscess by ascertaining the benign character of the meningitis, 
not the simple benignancy but what I would call the paradoxal benignancy. You 
must not think that to demonstrate the benign character of a meningitis is some- 
thing rather vague. We are not here dealing with a simple difference in the degree 
of the spinal symptoms. 

1 Borries, Zeitschr. fiir Ohrenheilk., 1917, 76, 49 ; Acta oto-lar., 1918, 1, 86; Areh. fiir Ohrenheilk., 


1919, 104, 66; Zeitschr. fiir Hals., &c., 1925, 12, 186; Rassegna italiana di oto., 1982, 6,182; Annales des 
maladies de l’oreille, 1928, 47, 452. 
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The simple benignancy is found: (1) In all cases of meningitis in the initial 
stage; (2) in all light cases of uncomplicated meningitis. The paradoral benignancy, 
however, is characteristic of a secondary meningitis, induced by an abscess. 

But even though we characterize this benignancy as surprising and paradoxal, we 
do not wish to imply by this that it is quite inexplicable or mysterious. From a 
bacteriological point of view it is not inexplicable that when an infection, instead 
of extending directly from the middle ear into the subarachnoidal space, has to pass 
first through a brain abscess, it becomes less virulent than the infection which 
extends directly from the middle ear to the subarachnoidal space. 

The abscess has an attenuating effect on the infection. For the sake of 
illustration this may be expressed in popular terms as follows: As microbes and 
toxins pass through the abscess on the way from the mastoid cells to the meninges, 
they have to go through a sort of passport station where the most offensive 
individuals are retained, while the others have to give up their arms. 

So the feature on which the diagnosis hinges is not the benignancy in itself but 
the paradoxal benignancy, in other words, the contrast between the benign course of 
the spinal fluid symptoms and the malignant course of the other clinical symptoms-— 
that is, the contrast syndrome or “le syndrome de discordance” as it has been 
called by a French author. 

This is not merely a theory; it is a rule that can be used in practical clinical 
medicine. 

Only six months after my first paper on this subject in 1917, E. Urbantschitsch ? 
reported to the Austrian Otological Society some similar experiences, and several 
other authors have later confirmed the correctness of this observation. 

It is more convincing to see case records in which the syndrome was found. 
For example we may take the case described by Berggren.? The patient was a boy, 
aged 8 years, with a bilateral acute suppurative otitis media, severe pain, beginning 
drowsiness, positive Kernig’s sign, and slight rigidity of the neck. The first lumbar 
puncture showed turbid fluid, containing 200 cells per c.mm. Bilateral mastoid 
operation was performed. The next day he was feeling better and the second lumbar 
puncture showed 100 cells per c.mm. 

+The improvement kept on until the fifteenth day after the operation, when the 
condition of the patient became aggravated. He was now somewhat stuporous and 
vomited twice. The third lumbar puncture gave a perfectly clear fluid with only 
two lymphocytes per c.mm. Neurological examination showed no abnormality 
except a little occipital rigidity. 

In the afternoon of that day respiratory paralysis set in suddenly, but the author 
had enough presence of mind to institute artificial respiration at once and operate 
on the patient. The operation revealed a cerebellar abscess. The patient recovered. 

Turning again to Rupprecht’s case, the first lumbar puncture showed a marked 
turbidity of the spinal fluid with numerous polynuclear leucocytes, but no bacteria. 
Five days later the second lumbar: puncture gave a slightly opalescent sterile spinal 
fluid, although the patient died the next day. 

Even though lumbar puncture was performed only twice in this case, it is quite 
plain that the aforementioned contrast between the benign spinal fluid picture and 
the malignant course of the other symptoms was present here: the spinal fluid 
cleared up and remained sterile, in spite of the fatal outcome of the case. An 
uncomplicated meningitis that kills the patient shows no such course of the spinal 
fluid findings. 

Otogenous encephalitis.—Naturally the classification of otogenous intracranial 
complications is not quite the same in the different textbooks published in the 


1K. Urbantschitsch, Monatschr. f. Ohrenheilk., 1918, 52, 87. 
2 E. G. Berggren, “ Abcés du cerveau, &c.,” Acta oto-laryng., 1981, 15, 101. 
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various countries, but the classification given by Koerner’ in his famous monograph 
of 1925 may be taken as a general type. 


I. External pachymeningitis and extradural abscess. 
II. Interdural (interlamellar) pachymeningitis and abscess. 
III. Internal pachymeningitis and subdural abscess. 
IV. Purulent leptomeningitis. 
V. Serousmeningitis and serousmeningo-encephalitis. 
VI. Sinus-phlebitis and sinus-thrombosis and otogenous pyemia. 
VII. Brain abscess. 


In this classification it will be noticed that while inflammations of the dura 
occupy no less than three chapters, and hence are divided into no less than three 
separate diseases, the non-purulent encephalitis is not even registered at all as a 
disease. 

This view—that the non-purulent inflammation of the brain tissue is not to be 
considered a special disease, but merely a preliminary stage of the abscess—is the 
conception generally adopted in international otology. 

In 192171 first advanced the view that otogenous non-purulent encephalitis 
ought to be set up as a diseasein itself. This means that besides the cases in which 
encephalitis is a preliminary stage, or an abortive stage, of the abscess, there are 
also cases in which there exists a non-purulent hemorrhagic encephalitis without 
tendency to suppuration—analogous to hemorrhagic encephalitis in whooping- 
cough, scarlet fever, &e. 

This non-purulent encephalitis, I think, ought to be recognized as an independent 
disease. 

My reasons for this are as follows: If, as is usually assumed—otogenous 
encephalitis were always a primary stage of the abscess, the abscess would be 
demonstrable, either on operation or on post-mortem examination. Of course this 
does not apply to the quite slight and undeveloped abortive cases, but in all the 
fully-developed cases the abscess must be demonstrable either on operation or on 
autopsy. But, as a matter of fact, we meet with cases that were not abortive but 
fully developed, with pronounced cerebral symptoms, general and local—even fatal 
—without any abscess. 

There will, for instance, be cases with aphasia and hemiplegia; the presence of 
an abscess is excluded by the negative brain puncture, and diffuse leptomeningitis is 
excluded by the normal spinal fluid. The patient recovers. What other diagnosis 
is possible in such a case than non-suppurative encephalitis ? 

Or take another case: A patient dies with cerebral symptoms, and the autopsy 
shows a non-suppurative encephalitis but no abscess and no leptomeningitis. In 
such a case we have to say the patient died of his encephalitis; we cannot say he 
died of an abortive stage of a brain abscess. A disease that is serious enough to kill 
the patient is a disease and not an abortive stage of another disease. We die of a 
disease, not of an abortive condition. 

Transitional cases.—Now, I should not be surprised if the objection was raised 
that there are transitional cases between non-suppurative encephalitis and brain 
abscess, and, hence, that the encephalitis is not to be considered a disease but merely 
a preliminary stage of the brain abscess. I by no means wish to deny that there 
are transitional cases between this type of encephalitis and the brain abscess, but I 


1 Koerner and Gruenberg, “ Die ototischen Erkrankungen des Hirns,”’ 5th edit., 1925. 
., * Borries, “Om otogen Encephalitis,” Danish ote-laryng. Soc., February 2, 1921 ; “ Otogene Encephal- 
itis,’’ Zeitschr. f. die ges. Neurol. und Psychiatr., 1921, 70, 94; “ L’encephalite otogene non-épidémi jue,” 
Revue d’oto-newro-opht., 1931, 9, 557; ‘‘ L’encéphalite otogene hémorrhagique,” Revue de laryngologie 
etc. (Portmann), 19382, 53, 49-72. 


. 
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wish to emphasize that, on the whole, the existence of transitional stages between 
two diseases in no way contradicts the assumption that the two diseases are 
independent ones. Transitional cases are found in any branch of clinical medicine. 
As you know, there are transitions between serous and suppurative otitis, between 
pneumonia and abscess of the lung, between an ordinary phlegmon and an abscess in 
the connective tissue. Yet nobody will deny that each of these diseases is an 
independent nosological entity. 


Simple (?) or hemorrhagic (?) encephalitis.—The question now arises as to when we 
are to attribute these mild encephalitic symptoms to a so-called serous or simple 
encephalitis, and when to a hemorrhagic encephalitis. 

I am not able to give a final answer to this question. It can be difficult enough 
clinically to differentiate between hemorrhagic encephalitis and abscess of the brain, 
but—with our present knowledge—to differentiate between hsemorrhagic encephalitis 
and simple encephalitis is almost impossible. 

It is quite justifiable to assume that the severe cases are chiefly due to 
hemorrhagic encephalitis—we know that from findings at the operating table. But 
it is not possible now with certainty to answer the important question whether 
a simple non-hxwmorrhagic encephalitis may also give focal symptoms. Yet I think 
we have to reckon with this possibility. At present we can merely say: (1) that 
probably simple and hemorrhagic encephalitis may both give focal symptoms, and 
(2) that probably very pronounced focal symptoms are suggestive of haemorrhagic 
encephalitis rather than of simple encephalitis. 


Symptoms.—Time will not permit me to go into details of this question, so I 
will have to refer you to my previous papers on encephalitis. Here I shall merely 
emphasize two points :— 


(1) Ina good many cases the symptoms are very slight, only little pronounced, 
and not very typical. In many cases, no doubt, there are practically no symptoms 
at all—or, what amounts to the same, in other words—in many cases the diagnosis 
is not made at all. For instance, we now and then encounter cases with in- 
definite or vague cerebral symptoms and optic neuritis. The spinal fluid is normal, 
and the patient recovers. In my opinion most of these patients have encephalitis. 

(2) As to the severe and more pronounced cases, it may be said in general that 
the symptoms are on the whole the same as the symptoms of the brain abscess. 
I have suggested the rule that otogenous encephalitis is characterized by the 
syndrome, symptoms of abscess without an abscess. 


We find, for instance, hemiplegia or aphasia. The spinal fluid is normal. A 
brain puncture is performed but no pus is discovered and the patient recovers. Or 
the patient dies, and the autopsy shows a non-suppurative encephalitis, but no 
abscess. In other words, it is not so much the , cial symptoms as the course of 
the case that is decisive. The diagnosis is made on the absence of the supposed 
abscess. : 

It is interesting to see that the literature contains a number of case histories in 
which this syndrome—symptoms of abscess without an abscess—was present, and 
in which the diagnosis was not made by the surgeons, the cases being characterized 
as quite obscure and quite mysterious. Yet in these cases the diagnosis is quite 
clear if only we reckon with this nosological entity. 

In other cases, however, the diagnosis was made, as, for instance, in some very 
interesting cases reported by Symonds,' who still considers the encephalitis to be 


1 Symonds, ‘Some points in the diagnosis and localization of brain abscess,’’ Journ of Laryng., 
1927, 42, 446. ' 
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preliminary stage of the brain abscess, and by Key-Aaberg,! who subscribes to my 
view of encephalitis as a disease per se. 

It is true that a so-called serous encephalitis is mentioned in the textbooks, but 
it is there combined with serous meningitis, forming the so-called serous meningo- 
encephalitis, and in practice this condition is taken into consideration very little. 

It is also true that hemorrhagic encephalitis is mentioned in the textbooks, but 
always as the primary stage of an abscess. A pronounced severe hemorrhagic 
encephalitis, however, giving distinct symptoms which dominate the whole clinical 
picture of the case and may even kill the patient—that is something which is 
practically never reckoned with. 

Only when evident facts compel the otologist to adopt a new point of view, 
does he realize that the old nosological entities do not suffice and that there 
is a missing link which has to be taken into account in practical clinical work also; 
this missing link is the non-suppurative encephalitis. 

To realize the existence of this disease is important not only for diagnosis but 
also for treatment. Say, for instance, we have a patient with hemiplegia and 
aphasia; we perform brain puncture, and no pus is discovered. If now we do 
not know that there exists a non-purulent encephalitis that may cause these 
symptoms, we shall think that the patient’s only chance depends on our finding an 
abscess, and we shall perhaps feel it our duty to perform deeper punctures and repeated 
punctures—perhaps with serious harm to the patient. 

And our view of the prognosis will change too. Practical experiences have 
taught us that even apparently hopeless cases of encephalitis—with hemiplegia, 
aphasia, &c.—may go on to complete recovery. 

All my publications on this question since 1921 point emphatically at a definite 
aim, namely the establishment of the otogenous non-purulent encephalitis as a 
clinical entity per se. Every textbook of otology should devote a special chapter 
to this disease. 


Discussion.—Mr. Eric WATSON-WILLIAMS said it was very interesting to find in 
Dr. Borries’ paper so much which gave rise to thought, and so much new material. It was, 
to him, a new idea that labyrinthitis might be signalized by bradycardia. On looking up his 
own series of cases he had found a record of one patient with a pulse of 60, but no 
other. 

On four occasions he had been asked “to see a patient with brain abscess,” and had 
found the patient lying happily in bed, looking fairly well but with a pulse of about 50. A 
month ago he had had a patient whose pulse was only 48, and little was wrong with him 
apart from that. He had had influenza a week before being seen, and he had some purulent 
nasal discharge—it was a sinus case. This was an example of what he, Mr. Watson- 
Williams, called a “lazy” heart, occurring in a young adult male, whose pulse-rate, lying in 
bed, might be remarkably slow ; the . ,dycardia disappeared when he sat up. 

He had been interested in one or two cases of intracranial suppuration in which there 
was extreme pulsus paradoxus. One was in a patient presented at the meeting held at 
Bristol in June 1935, convalescent after a brain abscess. The pulse had varied between 
46 in inspiration and 72 in expiration. He had had another patient with the same 
phenomenon who had a cerebellar abscess. 

Dr. Borries had mentioned post-operative nystagmus. One of the “ catches’’ was a 
congenital nystagmus noticed for the first time after operation. Until one had made up one’s 
mind that it was congenital it was somewhat disturbing. But such a patient would not have 
any vertigo. 

An important point in Dr. Borries’ paper was that of the distinction between brain 
abscess and meningitis. That was a problem which might arise at any moment, and 
particularly in the small hours of the morning, when laboratory resources were not available. 
There was often no available history, as the patient was brought in comatose, and one had to 


! Key-Aaberg, ‘‘ Contribution a l'étude de l’encéphalite otogene,” Acta oto-laryng., 1926, 10, 75. 
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rely considerably on clinical signs and the results of lumbar puncture. But when a 
cerebellar abscess was suspected he (the speaker) always performed lumbar puncture with 
trepidation, and he postponed that step until the patient was on the table. One could find 
out as much by looking at the cerebrospinal fluid at that point as by performing lumbar 
puncture while the patient was in bed and transporting him to the table later. 

The differential diagnosis could be extremely troublesome. Following the teaching of 
Dr. Greenfield, he had been in the habit of laying emphasis on the question of the chloride 
content of the spinal fluid. He agreed that where the cerebrospinal fluid showed a diminution 
in chloride below 0-7% there was certainly meningitis, yet he had seen several cases of 
meningitis in which there had not been, in the early stages, a reduction in the cerebrospinal 
fluid chloride. And if there was a suppurative meningitis, it was in the early stage that some 
good could be done. By the time the patient presented the textbook clinical picture of 
meningitis, the opportunity for successful intervention had, in three cases out of four, been 
lost. It was important to keep in mind that the cerebrospinal fluid might improve while the 
patient himself was not improving. Nine months ago he had seen a woman who had been 
brought in comatose with meningitis due to chronic mastoiditis; she wriggled a little when 
the mastoid was pressed, but gave no other evidence of hearing or feeling. He performed a 
radical mastoid operation and nothing more; lumbar puncture was performed on the table 
and the spinal fluid was just opalescent. The report the next day was that though the fluid 
was turbid there was a normal chloride content, and a polymorphonuclear leucocyte count of 
less than 50%. Those symptoms were more suggestive of abscess of the brain than of suppura- 
tive meningitis. The patient improved greatly after the radical operation ; he (the speaker) 
thought she was stupid, but her husband thought she was normal. She was watched for four 
days ; the symptoms of meningitis cleared up, but the pulse gradually became rather slow, and on 
the fourth day she suddenly became unconscious. He was glad he had had that early cerebro- 
spinal fluid report, as she had shown no localizing signs, but he thought the report suggested 
the presence of a temporo-sphenoidal-lobe abscess and such an abscess was opened by 
operation. The patient made a complete recovery. The mental condition nine months 
later had shown no change, and that seemed to confirm the husband's view that what he 
(the speaker) had considered a stupid mentality was normal to her. 


Mr. E. D. D. DAvis said that Dr. Borries’ paper had presented a new aspect of the 
subject. The Section had had many discussions on intracranial complications, but he did 
not remember one in which so many new points had been raised. 

He had seen one or two causes of cerebellar abscess which had left the hospital, and 
subsequently a report of sudden death had been received, yet there were no signs of 
abscess. 

There was also the interesting point as to the course of a brain abscess. One liked to 
wait for a brain abscess to localize and for the signs to become definite before operating, and 
if one was able to wait it was valuable to do so. 

He had been surprised to learn that the cell-count of the cerebrospinal fluid, instead of 
increasing, showed improvement in fatal cases. In the past one had relied on the fact that 
the fluid was steadily improving as a supposed indication that localization was occurring and 
that it was not too dangerous to delay. In the cases quoted by Dr. Borries, though the fluid 
had improved, the patients had died. 

The subject of encephalitis was interesting. He had seen cases in which the signs and 
symptoms of brain abscess were not very definite and he had intended to wait, but his hand 
had been forced, and so he had exposed the dura mater and found its appearance normal— 
no thickening, &c., being apparent. The area of the brain was explored thoroughly by a 
needle, but with no result, and the patient unexpectedly recovered. A certain diagnosis of 
such a case was difficult. He assumed that Dr. Borries carried out lumbar puncture on every 
possible oceasion. He, Mr. Davis, regarded it as a most valuable procedure, and he had 
never known any harm arise from it if only a small quantity of fluid was removed. Sixteen 
years ago a bogey was raised by Dr. Weed and Dr. Wegeworth of the Rockefeller Institute, 
who found that if lumbar puncture was carried out when septicemia was present, meningitis 
occurred. He (the speaker) had since been on the look-out for such a case, but had never 
seen one. A blood-culture could be made first, and if septicemia was present one would then 
hesitate to carry out lumbar puncture. He would like to hear more from Dr. Borries about 
the diagnosis of encephalitis by lumbar puncture and the examination of spinal fluid, and 
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whether in most of his cases the patients recovered by simple rest. He understood that 
some recovered though the brain was not explored. 

The question of the early diagnosis of meningitis interested him very much; it was 
however, a big subject. He was relying more on the detection of those conditions likely to 
lead to meningitis. For example, he regarded a case of scarlet fever, or one of measles, 
with severe osteomyelitis as dangerous. Patients of ages up to 20 years were rather more 
susceptible to meningitis than older people were. Another type of case in which meningitis 
might be expected was that in which the patient was desperately ill with an acute strepto- 
coccal mastoiditis. 

How could one detect meningitis early? One of the first symptoms was severe headache, 
with a slight mental change. A child would show a disinclination to play with his toys as 
usual, or might develop a changed mental state. Stiffness of the neck was a late sign of 
manifest meningitis. Such indications demanded immediate lumbar puncture, which would 
lead to the earlier detection of meningitis. 


Mr. RITCHIE RODGER said that the subject of sudden deaths from cerebellar abscess 
was of great interest. His own attitude towards the question of early operation had been for 
many years influenced by two incidents during the Great War when he was in charge of the 
aural cases in the Royal Naval Hospital in Hull. In the first two cases of cerebellar abscess 
he met with the patients had died suddenly before operation. He had seen each patient late at 
night, arrived at his diagnosis, and arranged to operate first thing the next morning. Both 
had died in the night. His diagnosis of the cause of death was, pressure on the respiratory 
centre, as Dr. Borries had stated. It would be remembered that a discussion on the subject of 
brain abscess was opened by the late Sir Percy Sargent a few years ago, and at that date there 
had taken place a swing of the pendulum towards late operation. Macewen’s results were 
quoted at that discussion, and there seemed to be agreement that the excellent results of 
Macewen were attributable to the fact that, in most cases, he operated late. The extreme 
position on the subject was expressed a few weeks ago by Mr. Jefferson, of Manchester. 
In the course of a lecture in Hull Mr. Jefferson had given a description of a case in which 
he had excised a brain abscess, instead of draining it. He (the speaker) had asked 
Mr. Jefferson whether he thought it was possible to do so in any large proportion of cases, 
and the reply was that he could not answer the question, but he thought it would be a good 
rule in cases of brain abscess when the diagnosis had been definitely made, to say, ‘ We shall 
operate in three weeks if the patient is still living.” 


Mr. SYDNEY ScorTr said that he greatly appreciated Dr. Borries’ paper. He had met 
examples of cases similar to those which Dr. Borries had described. Listening to 
Dr. Borries his mind recalled a case of “Acute Internal Hydrocephalus, secondary to 
Streptococcal Infection of the Labyrinth,” which he had reported in the Archives of Otology, 
1908, vol. 37, No. 2. 


Dr. BORRIES (in reply) said he would suggest that Mr. Sydney Scott’s case was one of 
localised serous meningitis; such might have given the same indication as cerebellar 
abscess or cerebellar tumour. Distension of the posterior fossa had occurred, and there had 
been compression of the medulla into the foramen magnum. The lateral] ventricles had been 
distended and contained fluid, and there might have been cedema of the brain, which, 
however, was very rare. 

As to the cause of sudden death: There occurred obstruction, followed by distension, 
then more obstruction and more distension, and death ended the series. In cerebellar abscess 
respiratory paralysis might occur after lumbar puncture, especially if a considerable quantity 
of spinal fluid was removed, as had been the custom in earlier days. 

If the examination of the pulse in cases of labyrinthitis were made every hour, a slowing 
would more often be detected; the pulse-rate varied at different times of the day in the 
same patient. The serous stage of labyrinthitis was a very short one, lasting perhaps no 
longer than half a day, and in the purulent stage of labyrinthitis one might not find any 
slowing of the pulse. It was desirable to examine this question further. The quickening 
of the pulse in these cases when the patient sat upin bed might be due to intracranial 
conditions. 
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He had cured two of his cases of encephalitis. One, an extremely serious case, was that 
of a young man with hemiplegia and aphasia. He was now a practising physician in 
Denmark. The other patient had almost the same symptoms; she was a woman aged 
between 85 and 40, and had made a perfect recovery. Ten years later she had gone to 
hospital because of another condition, and had died. At autopsy a cavity in the brain was 
found, filled with clear fluid but without pus. This might have been the result of an 
encephalitic process, which had become resolved. 

With regard to the early diagnosis of otogenous lepto-meningitis, he did not know any 
better guide to this than a cell-count made immediately after the puncture. 


The Prescribing of Hearing Aids 
By TERENCE CAWTHORNE 


It would be difficult to imagine any branch of otology that has received less 
attention from otologists in the past than the subject of hearingaids. In consequence 
our incurably deaf patients have been forced to turn elsewhere for advice on the 
choice of an aid. Either as a result of our recommendation, or in response to an 
attractively worded advertisement, the deafened patient seeks the help of the retailer 
of hearing aids. At his best this retailer is a man who relies for his customers upon 
the goodwill of the medical profession, and he genuinely tries to remedy the hearing 
defect with the most suitable aid at a reasonable cost. At his worst the retailer 
attracts customers by extravagantly worded advertisements, the cost of which is 
reflected in the price of hisinstruments. Also he may be willing to sacrifice efficient 
performance for appearance. 

Unfortunately, in the past, this latter policy has paid, owing to the aversion of 
the hard-of-hearing to advertise their disability by wearing a hearing aid. Most of 
us have deplored this fact and have hoped to see the day when a hearing aid 
attracted no more attention than a pair of spectacles. This can only be ifand when 
the results of accurate prescribing and dispensing are as successful for hearing as 
they are for seeing, which at the moment is not the case. 

The correction of a hearing defect presents so many complex problems that their 
complete solution is not possible in the present state of our knowledge. The invention 
of the thermionic valve has, however, so increased the range of the measurement 
and amplification of sound that already there has been a great increase in the 
efficiency of hearing aids, so that we may look forward to the day when we can 
expect as good results from prescribing hearing aids as we now do from prescribing 
eye-glasses. 

The prescribing of a hearing aid calls not only for an accurate estimation of the 
hearing loss over the whole audible range, but also fora knowledge of the optimum 
amplification desirable for the different frequencies. This should always be the 
concern of the otologist. Armed with this knowledge and knowing the main use 
for which the aid is required, he can say which type of aid is likely to be most 
practicable. An idea of the performance of the various aids is essential but 
unfortunately it cannot, in many cases, be more than an idea, as there are not at 
the moment any standards of performance for our guidance and the patient's 
safeguard. 

The actual dispensing of an aid is, of course, a matter for the technician-retailer 
who, with advantage, may also be the manufacturer. His business is to supply, 
primarily on loan, an apparatus whose performance corresponds as nearly as possible 
to the prescription of the otologist. The patient should again be tested with the aid 
to see that the prescription has been accurately dispensed. The importance of this 
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step does not always appear to be realized either by the patient or the otologist, and 
more often than not it is omitted. 

In brief, the greatest service that the otologist can offer his incurably deafened 
patient is to guide him in the choice of a hearing aid. 

In order to be able to do this with any degree of accuracy and success, the 
following factors must be considered :— 


(1) The nature and extent of the hearing defect. 

(2) The type and performance of the available hearing aids. 
(8) The personal feelings and pocket of the patient. 

(4) The main use for which the aid is required. 


Before going into these factors in further detail, I will discuss briefly the 
measurement of sound intensity. 

In order that there should be a definite understanding between the prescriber 
and the dispenser of hearing aids, it is essential that some clearly understood unit of 
hearing loss should be employed. The most desirable unit of sound intensity has 
been the cause of much dissension in the acoustical world, the final result of which 
is not yet apparent. At the present moment the most favoured unit is the decibel, 
and it has the merit of being generally used by most workers in acoustics. 

This decibel represents the smallest increase in sound-intensity that can be 
appreciated by the human ear under normal conditions. It is a logarithmic unit, 
that is to say, 10 decibels correspond to a tenfold increase in sound intensity, 
20 decibels to a hundredfold increase, 30 decibels to a thousandfold increase, and so 
on. The maximum range between the threshold of sound and the threshold of feeling 
lies in the region of 2,000 cycles per second and extends for 140 decibels. The level 
for conversational speech in average surroundings is 55 decibels. This figure depends 
upon the surrounding noise, because with normal hearing the voice is unconsciously 
kept as far as possible from 10 to 25 decibels above the level of the background 
noise. The ear is most sensitive to sounds in the middle range of frequencies 
between 500 and 2,000 cycles per second, and fortunately it is within these limits 
that most speech sounds occur. 

To return to the factors concerned with the prescribing of hearing aids :— 


(1) The nature and extent of the hearing defect.—An accurate estimation of this is 
essential. The nature of the hearing defect is the first consideration, because all forms 
of conduction-deafness, however severe, will derive benefit from an aid. The use of 
an aid in perception-deafness however is limited by its degree. In cases where the 
total loss is not more than 50%, an aid is likely to help, but in more advanced 
perception cases the benefit is very limited. The explanation of this is that in 
conduction-deafness, any amplification is absorbed by the defective conducting 
apparatus and sounds of normal intensity reach the cochlea. In perception-deafness 
there is no barrier to the passage of amplified sounds to the cochlea and, in con- 
sequence, those parts of the cochlea which are functioning may be over-stimulated 
and the result will be confusion and possibly discomfort. 

Having determined the nature of the deafness, the next step is to estimate its 
extent. This can be done by the use of calibrated tuning-forks or the audiometer. 
The latter may be used for testing pure tones, or for speech. The advantage of the 
audiometer over the tuning-fork is that its output can be raised at will, or kept 
constant, and that it is capable of accurate measurement. Despite the possible 
objection to the use of headphones with an audiometer, I have no hesitation in 
saying that it is far quicker and far more accurate than the tuning-fork for 
measuring capacity for pure tones. 

As the main reason for wanting a hearing aid is usually an inability to hear 
normal speech, ordinary methods of testing the speech-hearing capacity are not of 
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much use. At the same time it is of the greatest importance for prescribing pur- 
poses to find out what degree of amplification is required to enable a patient to hear 
normal speech. It is not sufficient to know the hearing loss in decibels for the 
various pure tones, because it has been found tkat the provision of an aid which 
more or less exactly corrects the pure tone defects does not necessarily give the best 
results for speech. Therefore, in addition to calibrated tuning-forks, or a pure tone 
audiometer, some form of calibrated speech-amplifier is desirable. This can 
conveniently be made by the incorporation of a speech circuit in an audiometer 
which enables the output of the voice to be amplified to a measurable extent, 
irrespective of the input. In other words such a device is nothing more or less 
than a hearing aid, with the added advantage that its performance can be measured 
in decibels, or whatever other unit is chosen. I am sure that it is only by using 
such an apparatus, possibly with the incorporation of various filters to give selective 
amplification, that the best results from prescribing aids are to be obtained. 

The most satisfactory way of assessing the performance of any amplified speech 
circuit is to employ monosyllabic words, each of which has been chosen to accentuate 
a different vowel or consonant sound. As there are less than forty different speech 
sounds in English, the list of words to be used need not be very long. This method 
of speech testing has been perfected by telephone engineers and is of value to the 
otologist, not only in his preliminary tests, but also in assessing the performance of 
any aid. 

I think that possibly the most significant indication of the value of the audio- 
meter is that most retailers of hearing aids not only make full use of it, but in some 
cases even offer to supply the doctor with an audiogram. 


(2) The type of hearing aid.—Naturally, any prescription will be governed by the 
performance of the hearing aid, and a knowledge of the advantages and drawbacks 
of the different types of aid is important. They may be conveniently divided into 
non-electrical and electrical. 

The non-electrical consist of horns, auricles, and speaking tubes. They serve 
as collectors of sound waves and so bring the speaker nearer to the listener and 
exclude extraneous sounds. Some of the horns also act as resonators. Their power 
of amplification is limited (somewhere about 12 to 15 decibels), and their chief use 
is for severe cases of perceptive deafness where much amplification would only 
bring the amplified sound near the threshold of feeling and so cause confusion. 

The electrical aids. These consist essentially of an amplifying circuit connected 
to a microphone, and a receiver. The amplifying circuit may either be a small dry 
cell or it may be a series of wireless valves fed by a large dry cell and an accumulator. 
For the sake of brevity these will be called “battery-operated” and “ valve- 
operated’ respectively. 

The battery-operated circuit is capable of a maximum of about 60 decibels of 
magnification, whilst the amplification of the valve-operated circuit is only limited 
by the number of valves and size of the set. In the usual portable variety where 
there may be as many-as three valves the amplification may reach 100 decibels. 

The microphone is the most important part of the set. The carbon-granule type 
of microphone is the most commonly used because it is the only one that transmits 
sounds sufliciently intense to admit of the circuit’s being operated by a small battery. 
Unfortunately this is the least efficient type of microphone and an added objection 
is its tendency to develop internal noises. By altering the quality and arrangement 
of the carbon granules it can be made more sensitive to the higher frequencies, and 
this is of importance when prescribing such an aid where high tone amplification 
improves the performance. 

Much more efficient microphones are the crystal type and the condenser 
microphone. Because of the weakness of the intensity of their response, they can 
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only be used with a valve circuit. Their performance is so much better than that 
of the carbon-granule microphone that there is no doubt that in practically all cases 
where an electrical aid is required the valve-operated set will give by far the best 
results. 

The receiver may operate either by air- or bone-conduction. The most efficient 
one is undoubtedly a high quality telephone receiver and its only drawback is in its 
appearance. Small receivers chosen for their inconspicuousness sacrifice much of 
their efficiency for the sake of appearance. The bone-conduction receiver has a 
limited use for those cases in which the amplified sound by air-conduction would 
still be 30% below normal. The sphere of usefulness of this type of receiver is 
much less than would appear at first sight, because hearing by bone-conduction is 
30% less efficient than by air-conduction, and is by no means free from distortion. 
Each receiver has a characteristic response which amplifies certain frequencies more 
than others, so that by choosing an appropriate receiver, different kinds of frequencies 
may be accentuated. 

To summarize: By altering the microphone and receiver, much can be done to 
suit an electrical aid toa prescription, and it is possible that with the valve-operated 
sets selected amplification for any kind of frequencies may be obtained, although up 
tothe present it has been found that the best results are obtained either with uniform 
amplification or with increased amplification of the higher frequencies. However, 
there is no doubt that improvements in hearing aids will be on the lines of selective 
amplification. 

(3) The personal feelings and pocket of the patient.—This is by far the most 
difficult factor in prescribing a hearing aid. In the first place every patient, not 
unnaturally, wants his set to be as inconspicuous as possible. That is, one presumes, 
why battery sets and bone-conduction, or tiny air-conduction, receivers are so 
popular. Although these sets are by no means always the best for the patient, he 
often chooses them for their appearance and size. Another factor is the upkeep. 
The battery set requires a new battery fairly frequently. The valve set not only 
needs a new battery every few months, but the accumulator requires weekly 
attention. I understand,-however, that for actual cost of upkeep, valve sets compare 
favourably with battery sets. In the matter of upkeep, the non-electrical aid has 
the advantage in that all that is needed is to see that the ear-piece is kept free 
from wax. 

The question of price, unfortunately, is an important one for many patients. 
Roughly speaking, at a reputable retailer’s such as one of those recommended by the 
National Institute for the Deaf, the non-electrical aids vary in price from £1 to £5, 
the battery-operated sets from £5 to £20, and the valve-operated sets from £12 to £25. 
Recently a 2-valve aid has been described and its price should be about £6. It is 
obvious that however desirable they may be, most valve-operated sets are beyond 
the means of many, and it is to be hoped that the increased use of hearing aids will 
materially help in reducing their price. 

(4) The conditions under which the hearing aid is to be used.—This important 
factor is frequently neglected. For individual speech, a speaking-tube or trumpet is 
frequently sufficient, although many people find it most disconcerting to have to 
speak down a tube. An electrical aid obviates this and is consequently preferred by 
most. For general conversation, for a theatre, lecture, or church, one of the valve 
aids gives by far the best results. Sometimes the patient needs the aid to listen to 
one particular person, and it is then important to take into consideration the pitch 
of that person’s voice when prescribing the aid. 

_ I think that we can look forward to a future of great possibilities, when the 
Increased efficiency of hearing aids will result in their more general use, and the 
present high prices will be brought down to suit the pockets of poorer patients. It 
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may even be that a hearing-aid department will be an essential part of every well- 
equipped otological clinic. 
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On Urinary Calculus, with Special Reference to 
Stone in the Bladder 


By Hues Lert 


DURING the thirty years which elapsed between the beginning of 1905 and the 
end of 1934, 279,569 patients were admitted to the surgical wards of the London 
Hospital ; among them were 2,781 cases of stone in the urinary tract. These cases 
have been grouped for convenience into five-year periods, and Table A shows the 
incidence in men, women, and children. It also illustrates the frequency with which 
stones were found in the various parts of the urinary tract, apart from prostatic 
calculi, which have not been included. 








TaBLE A.—2,781 Cases OF URINARY CALCULUS ADMITTED TO THE LONDON HOospPITAL, 1905 - 1934. 
Renal Ureteric Vesical Ure othral 
~ Children Children ~~ _— Children ~~ 

Men Women M. F. Total Men Women M. F. Total Men Women M. F. Total Men BoysTl. Total 

195-1909 111 64 8 2 180 67 19 80 89 1146 7 16 1140 9 8 17 426 
1910-1914 144 106 6 3 29 68 27 10 0 106 9% 7 11 5 116 11 «#21 «12 «(492 
1915-1919 121 1138 6 1 241 44 29 10 74 56 1 10 1 68 4 2 6 389 
1920-1924 320 110 8 6 244 36 17 12 56 5 7 180 7 16 2 17 389 
1925-1929 1830 186 4 6 276 49 38 12 9 8st 8 10 9 10 1 11 467 
1980-1984 1938 169 8 3 3868 71 48 22 118 108 18 10 12 9 1 10 618 
. Total 819 698 30 21 1,568 335 173 18 6 582 6506 43 52 7 608 658 15 73 2,781 


Sex.—A study of these cases suggests that stone in the urinary tract as a whole 
is twice as common in the male as it is in the female sex; in other words, that two 
out of every three patients are males—the actual numbers in the series being 1,833 
and 948 respectively. On making a closer analysis, however, it will be seen that 
the sex incidence varies considerably according to the situation of the stone. The 
cases of stone in the kidney are fairly evenly distributed, as 849 occurred in males 
and 719 in females. Among the cases of stone in the ureter, there were 353 males 
and 179 females, so that the former outnumbered the latter in the proportion of 
2to1. When, however, we consider the cases of stone in the bladder, we find a 
very great preponderance in the male sex, as only 8-2% were found in the female, 
the numbers being 558 and 50 respectively, a proportion of 11 to 1. It is evident, 
therefore, that there is a remarkable diminution in the relative incidence of stone in 
women as we pass down the urinary tract. The most common situation of urinary 
stone in women is the kidney, but even there the sex cannot yet claim equal 
representation, as they are in a minority of 45- 3%. In the ureter the percentage 
falls to 33-6, and then there is a sudden drop through. 8-2% in the bladder to 
vanishing point in the urethra. 


SEPT.—URon. 1 
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INCREASE IN THE FREQUENCY OF STONE IN ADULTS 


During the last ten years of the period under review, there was a very 
considerable increase in the number of cases of urinary stone admitted to the 
London Hospital; including stones impacted in the urethra, they amounted to 
1,085, as against a total of 778 during the years 1915 to 1924—an increase of nearly 
50%. Cases of renal calculi rose from 485 to 644, ureteric from 130 to 208, and 
vesical from 140 to 212. There was, however, a slight fall from 23 to 21 cases 
of urethral calculi. Both sexes were equally affected so far as the kidney was 
concerned, but the relative increase of stone in the ureter and bladder was consider- 
ably greater in women than in men. 

A survey of the adult cases admitted during the five-year periods shows that 
after a rise during the years 1910 to 1914, there was a considerable fall, mainly owing 


TABLE B.—ToTaL NUMBER OF CASES OF URINARY STONE IN FIVE-YEAR PERIODS 
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The interrupted line shows the relative percentage of cases in children. 


to a decrease in the cases of stone in the bladder and ureter. A diminution in the 
numbers admitted during the years 1915 to 1919 might have been anticipated, as they 
practically cover the duration of the Great War, but it is a little surprising to find 
that during the succeeding period the total remains exactly the same. From 1925 
onwards there is a considerable increase in the cases of stone in the kidney, ureter, 
and bladder, and the rise during the five years ending 1934 is remarkable. In 
Table B the variation in the numbers is shown diagrammatically, and, for comparison, 
cases admitted during the years 1900 to 1904 have been included. 

Improvement in diagnosis may be partly responsible for this rapid increase of 
stone in the urinary tract, but one cannot help inclining to the opinion that stone 
in adults is becoming more common, and it would be interesting if we could look 
into the future and see whether this rate of numerical progress will be maintained 
during the next five and ten years. 
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DIMINUTION IN THE FREQUENCY OF STONE IN CHILDREN 


If we pass to a consideration of stone in children, we find here also a change in 
the number of cases, but instead of increasing they have fallen from 69 during the 
period 1905 to 1914, to 27 during the last ten years, largely owing to a diminution 
in the number of cases of stone in the bladder and urethra. It is interesting to find 
a definite increase during the five years that followed the War, particularly in stone 
in the kidney. 

Table B shows the relative percentage of cases in children to the total number 
admitted during the consecutive five-year periods, and the fall is very striking. 
In the years 1900 to 1904 there were 46 children among 256 cases admitted to the 
hospital, that is to say, nearly 18%. Among these 46 cases there were 15 of stone 
in the bladder and 22 of stone in the urethra. In the five years 1929 to 1934 there 
were only 12 children among 618 cases, or 1°9%. Although neither the total nor 
the percentage of the cases admitted during 1900 to 1904 can be compared with those 
of more recent years with any degree of accuracy, owing to the fact that at the 
beginning of this century our knowledge and means of diagnosis were so limited, 
the large number of children who were admitted on account of stone in the bladder 
and urethra cannot fail to leave a deep impression when we consider how rarely at 
the present time stone is found in any part of the urinary tract in children. Among 
the children admitted to the London Hospital during the five years ending 1934, 
there were only two cases of stone in the lower urinary tract; in one of them the 
stone was in the bladder, and in the other it was impacted in the urethra. 


POSITION OF STONE IN THE URINARY TRACT 


An examination of Table C shows a combined total of 2,100 cases of stone in 
the kidney and ureter as compared with 608 cases of stone in the bladder, a 
proportion of nearly 34 to 1. Winsbury-White reported a series of 277 personal 
cases, in which the combined total of cases of stone in the kidney and ureter 
outnumbered those of stone in the bladder in the proportion of rather more than 
4to 1. Swift Joly, on the other hand, found this relation reversed in a series of 
636 cases admitted to St. Peter’s Hospital during the years 1915 to 1924, as there 
were nearly twice as many cases of stone in the bladder as in the upper urinary 
tract. The distribution in his cases is shown in Table C in the figures given for 
St. Peter’s Hospital. There were also 34 cases of prostatic calculi. It is therefore 
of interest to make a more detailed reference to the London Hospital series and 


TaBLE C,—POSITION OF STONE IN THE URINARY TRACT 
Renal Ureteric Vesical Urethral Total 
London Hospital, 1905-1934 ... eee 1,568 5382 608 73 2,781 
St. Peter’s Hospital, 1915-1924 or 165 32 371 34 602 
London Hospital, 1915-1924 ... 2. 485 130 140 23 778 


ascertain the distribution of the cases admitted during the same ten years, namely 
1915 to 1924. We find on doing so that the cases of renal and ureteric calculi still 
preponderated, but in an even greater proportion than during the fuli period of 
thirty years. In a total of 778 cases, there were only 140 of stone in the bladder, 
compared with 485 in the kidney and 130 in the ureter, so that the proportion of 
stone in the-upper urinary tract to stone in the bladder was about 44 to 1. During 
the next ten years it was 4 to 1. 

The divergence between the statistics from the two hospitals is remarkable, 
but an explanation may lie in the fact that St. Peter’s is a special hospital for 
stone and diseases of the urinary tract, while the London is a general hospital. A 
patient suffering from a vesical calculus correctly attributes his symptoms to the 
bladder, and so goes of his own accord, or may be referred by his doctor, to a 
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special hospital. On the other hand the symptoms of a renal calculus do not 
necessarily suggest to the patient that he has a stone in the kidney ; he may think 
that he is suffering from lumbago, an intestinal disorder, or some other condition 
which does not appear to him to be associated with the urinary tract, and he 
consequently goes to a general hospital. If we take into consideration the large 
number of general hospitals and the small number of those which are concerned 
with diseases of the genito-urinary tract alone, it seems probable that cases of stone 
in the kidney and ureter taken together are four times as common as those in which 
the stone lies in the bladder. 


EXAMINATION OF THE URINE 


Dr. Panton, Director of the Clinical Laboratory at the London Hospital, to 
whom I am much indebted for valuable comments, has kindly sent me the results 
of the examination of the urine in 750 consecutive cases of stone in the urinary 
tract. This number was made up of 487 cases of stone in the kidney, 140 in the 
ureter, and 123 in the bladder. 

Reaction.—The reaction of the urine was acid in 72% of all the cases examined, 
but while this may be regarded as a rough general indication of the reaction of the 
urine in cases of stone in general, due allowance must be made for a certain margin 
of error. There are a number of factors which have to be taken into consideration, 
such, for example, as medical treatment directed towards making the urine acid or 
alkaline before the patient came to hospital, or possibly an occasional delay between 
the time when a specimen was passed and its examination. Nevertheless, the 
numbers are perhaps sufficiently large to make the conclusions not without interest. 
Many of the cases were examined on two or more occasions, and in a certain 
proportion the reactions varied at different examinations. When this occurred the 
case has been grouped according to the reaction of the first specimen which was 
sent to the laboratory. 

A consideration of the results given in Table D shows that there was little 
variation between the specimens obtained from cases of stone in the kidney, ureter, 
or bladder, as the urine was acid in 71°8, 73°4, and 71°5% respectively. 


TABLE D,—REACTION OF THE URINE IN 745 CASES OF STONE IN THE URINARY TRACT 


Varying reactions 





Acid or neutral 


Cases Acid Neutral Alkaline Cases on admission 
Renal ... ne 483 347 41 95 103 67 
Ureteric oe 139 102 10 27 29 24 
Vesical i 123 88 10 25 25 22 
Total ee 745 537 61 147 157 113 


Bacteriology.—A bacteriological examination was made in 636 cases, and in 73, 
or 11°5%, the urine was sterile. Apart from these 73 cases there were three in 
which the urine was sterile at one examination but not at others, the Staphylococcus 
albus being found in one of them and streptococci in the other two, and in five cases 
the only organisms found were non-pathogenic. If the renal, ureteric, and vesical 
cases are taken separately we find only slight variations between them, as out of 
419 renal cases 49, or 11°7%, were sterile compared with 16, or 12°6%, of the 
ureteric, and 8, or 8°9%, of the 90 vesical cases. 

The urine was examined on two or more occasions in many cases, and the 
various organisms found in each patient have been grouped together in Table E 
according to the situation of the calculi. The figures in brackets indicate their 
relative frequency. 

The Staphylococcus albus was present in 318 cases, that is to say, in one halfof all 
those examined, the Bacillus coli in 24°1%, while the streptococcus and the Bacillus 
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proteus came next in order of frequency, the percentages being respectively 13°8 and 
12°2. These results conform fairly closely to the general impression of the frequency 
with which these micro-organisms are found in cases of stone, except that the 
Staphylococcus albus was perhaps less common than might have been anticipated. 
The Staphylococcus aureus was present in 16 cases, and it is interesting to find that 
with the exception of one case, in which it was associated with the Staphylococcus 
albus, it was always in pure culture, even when other micro-organisms were present 
in other specimens from the same patient. 

In a considerable number two varieties were found, either together in the same 
specimen or separately, illustrating the well-known fact that different organisms 
may be found at different times in the same patient. In five cases there were as 
many as three varieties. In four of these cases, one variety was found in pure 
culture on one occasion, and the other two together on another, but in the fifth, 
each of the three, in this instance the B. coli, B. proteus, and B. pyocyaneus, was 
found alone at successive examinations. The Staphylococcus albus and streptococci 
were associated far more commonly than any other two, as they were found in three 
times as many cases as the B. colt and B. proteus, which came next in order of 
frequency. 

The association of B. coli and B. proteus, and the rise in the incidence of these 
bacteria when inflammation is present, has some diagnostic significance. In simple 
bacteriological infections of the urinary tract it is quite unusual to find organisms 
of the B. proteus and B. pyocyaneus groups. An association of the bacilli with 
B. coli is always suggestive of some gross lesion in the tract, such as that produced 
by calculus, and they tend to disappear rapidly after the calculus has been removed. 
In this series the highest relative incidence of B. proteus occurred with stones in 
the lowest part of the tract. 

The foregoing paragraphs relate to the bacteriology of the urine in general, but if 
the cases in which there was pus in the urine are considered separately, the relative 
frequency with which the different bacteria were found shows some variation. The 
most important change concerns the Staphylococcus albus and the B. coli. In Table 
E the former is shown to have been twice as common as the latter, the percentages 
being 47-5 and 22-9 respectively, but an investigation of 212 of the cases in which 
pus was present (Table F), shows that the incidence of the B. coli was equal to, or 
very slightly greater than, that of the Staphylococcus albus. The B. coli was found 
alone in 60 cases and with other organisms in 25, the Staphylococcus albus was found 
alone in 58 and with others in 23. Thus the relative frequency of the B. coli to 
other organisms rose from 22°9 to 35%, while that of the Staphylococcus albus fell 
from 47°5 to 33°3%. Among the same cases the percentage of the B. proteus rose 
from 9°7 to 14°8, while that of the streptococci fell from 13°2 to 7. In 16 of these 
212 cases in which pus was present, the urine was sterile. 


TABLE E.—MICRO-ORGANISMS FOUND IN 636 CaSES OF STONE IN THE URINARY TRACT. 


Renal Ureteric Vesical Total 

Staph. albus one ... 203 (46-1) 73 (57) 42 (41-6) 818 (47-5) 
AR. + = -» 111 (25-2) 22 (17-2) 20 (19-8) 153 (22-9) 
Streptococci ; «»  61(11-6) 20 (15-6) 17 (16-8) 88 (18-2) 
B. proteus si .. 41 (9-8) 7 (5-5) 17 (16-8) 65 (9-7) 
Paracolon wats -- 16 (8-6) 1 (0-8) 1 (1) 18 (2-7) 
Staph, aureus ... — een 2 (1-6) 2 (2) 16 (2-4) 
Pyocyaneus = on 6 (1-4) 3 (2-3) 2 (2) 11 (1-6) 

Total 440 128 101 669 
Number of cases examined 419* 127 90 636 
Sterile ... = «- 49 (11-7) 16 (12-6) 8 (8-9) 73 (11-5) 


*In 5 of these cases non-pathogenic organisms alone were found. 
The figures in brackets represent the relative percentages under different headings. 
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TABLE F,—MICRO-ORGANISMS FOUND IN 212 CASES OF STONE IN THE URINARY TRACT 
IN WHICH PUS WAS PRESENT IN THE URINE 

Renal Ureteric Vesical Total 

B.c.c. sa vie as 64 (36-8) 6 (81-6) 15 (30) 85 (35) 
Staph. albus oi min 55 (81-6) 10 (52-6) 16 (32) 81 (33-3) 
Proteus... ous sue 25 (14-4) (5-3) 10 (20) 36 (14-8) 

Streptococci say pe 1l (6-3) (5-3) 5 (10) 17 (7) 
Paracolon a a 8 (4-6) 0 1 (2) 9 (3-7) 
Staph. aureus a a 6 (3-4) (5-3) 1 (2) 8 (3-3) 
Pyocyaneus — ae 5 (2-9) 0 2 (4) 7 (2-9) 

Total a aie 174 1 50 243 


Number of cases ... a 154 38 212 
Sterile one 12 2 2 16 


The figures in brackets represent the relative percentages under different headings. 


The change in the relative incidence of Staphylococcus albus and B. coli when 
inflammation is present was to be expected, since the white staphylococcus is a 
normal inhabitant of the lower part of the anterior urethra and appears in the 
majority of urinary specimens taken with every precaution against contamination. 
When bacterial infection is added, organisms of the coli group particularly tend to 
outgrow the relatively few cocci lying on the mucous membrane. 

Albuminuria.—Albumin is very commonly present, and in this series it was 
absent in only 18 of the 750 cases. In seven of these cases the stones were in the 
kidney, in nine they were in the ureter, and in two they were in the bladder. The 
albumin varied in amount from a very faint trace to as much as a quarter in volume, 
and even more in exceptional cases. The greater amounts occurred when pus or 
blood, or both, were present in large quantities. 

Microscopical examination.—The most important findings on microscopical 
examination of the urine in cases of stone are leucocytes, red cells, crystals, and an 
excess of epithelial cells. In Table G the cases in which the two former were found 
are grouped under three headings. The first group consists of those in which pus or 
blood was present; in the second are those in which many cells were found, though 
not in sufficient numbers to constitute pus or blood, and in the third those in which 
only a few cells could be seen. When the findings varied at different examinations 
the case has been grouped according to the maximum number of cells found on any 
one occasion. It will be seen that pus was present in 237 cases, or 31°6%, and, as 
might be anticipated, in the majority of them the stones were in the kidney or 
bladder. Thus there was pus in the urine in 36°6% of the cases of vesical calculi, 
and in 34°7% of renal calculi, but in only 16°4% of the cases in which the calculus 
was in the ureter. Leucocytes were present in 431 of the remaining 513. It follows, 
therefore, that pus or leucocytes were present in the urine in no less than 668 or 
89°5% of the 750 cases. 


TABLE G.—LEUCOCYTES AND RED BLOoD CorpuscLES FouND IN 750 CASES OF STONE IN 
THE URINARY TRACT. 


: - Leucocytes Red blood-corpuscles 
Situation Number ER ggsemme — nia = 
of calculus of cases +++ ++ +++ ++ 4 Total 
Kidney 487 169 105 164 73 218 3863 
Ureter 140 23 33 67 20 61 98 
Bladder 123 45 25 37 16 57 87 
Total 750 237 163 3 109 336 548 
+++ = pus. +++ = blood. 
++ = many leucocytes. ++ = many red cells. 
+ = a few leucocytes. + = a few red cells. 


A brief reference should be made to the fact that in 16 of the 237 cases in 
which pus was present the urine was found to be sterile. We must remember 
therefore, that although pus in a sterile urine is suggestive of tuberculous disease 
of the kidney, it may be found also in cases of urinary calculus. 
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Red blood cells, too, are found very frequently, more so perhaps than is generally 
recognized. In a suspected case of stone in the urinary tract their presence is 
significant, particularly if leucocytes are found in the same specimen. The number 
of the cells need not be large, for reference to Table G shows that the cases in which 
the cells were few exceeded the combined total of those in which blood, or a 
large number of red cells, was found in the proportion of three to two. Blood 
was present in the urine in 103 cases, but of course this cannot be taken as an 
indication of the frequency with which hematuria occurs in urinary stone, as the 
reports under consideration deal only with specimens received in the hospital 
laboratory, and do not take into account the attacks of hematuria the patients may 
have had before they came under observation. The total number of cases in which 
blood or red cells were present in the urine amounts to 548, or 73%. 

Crystals were found in 220, or nearly one third of the cases. Triple phosphates 
or calcium oxalate were present in nearly all of them, the former being slightly more 
frequent than the latter. In a few cases, examination of further specimens from 
the same patient showed a change from triple phosphate to calcium oxalate crystals, 
and vice versa. Uric acid crystals were found in four cases only, and cystine in two. 


STONE IN THE BLADDER 


Stone in the bladder has been recognized for many centuries as one of the 
most painful and distressing conditions that can afflict mankind, and it used to be 
regarded essentially as an affection of children and elderly men. 

In children.—In 1617 Philip Barrough wrote : “ Stones in the bladder do ingender 
oftener in children than in older folke.” A century later we find that among 213 
patients operated upon by Cheselden at St. Thomas’s Hospital, 102 were under 10 
and 50 of the remainder were between 10 and 20. But in all probability this is not 
a fair representation of the relative incidence of stone in children and adults at that 
time. The operation mortality in the latter was not less than 25%, and it was even 
higher in older men, so that they hesitated to submit to the desperate remedy of 
being “cut for the stone.” When, however, Cheselden had developed his lateral 
lithotomy with its remarkably good results, his fame spread abroad and older 
patients were encouraged to seek his aid. In Johnson’s ‘Observations on 
Lithotomy”’ we find that he is quoted as follows: ‘the operation being in high 
request, even the most miserable and aged expected to be saved by it.” This he 
gives as an explanation of the higher general mortality in his last 113 cases. 

In 1819 Marcet investigated 506 cases operated upon in the Norfolk and Norwich 
Hospital, and found that among them were 235 children under the age of fourteen. 
In the light of our recent experience it is interesting to find that he attributed the 
formation of stone in children to a defective diet, for he observed that the numerous 
cases in children which came under notice occurred only among the poor classes, 
and that stone was rare among the children of the upper classes and those who were 
well fed. Only one case, he said, occurred among 6,000 children at the Military 
Asylum, Chelsea, and only three among 1,151 children admitted to the Foundling 
Hospital over a period of 27 years. Those three children, he added significantly, 
were out at nurse in the country. Sir Benjamin Brodie also ascribed the frequency 
of stone in poor children to the fact that their diet ‘‘is frequently unwholesome and 
little attention is paid to the various derangements of the digestive organs.” 

Sir Henry Thompson, as recently as 1883, said that half of the cases in Guy’s 
Hospital occurred in children, and that stone was comparatively rare in elderly men, 
but on the other hand, the position was reversed among the better classes, for in 
private practice most of the patients were elderly men, and there were few children. 

There has been a great fall in the frequency of this condition in children during 
the last thirty years, but the decline has not been gradual and uniform over the 
whole period, for reference to Table A reveals that although there was diminution 
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in the numbers admitted during the years 1915 to 1924 as compared with the 
previous ten years, the fall during the ten years ending 1934 was almost dramatic. 
The actual numbers are as follows: 1905 to 1914, 33 cases; 1915 to 1924, 24 cases ; 
but in the period 1925 to 1934 there were only 2. These striking figures are not 
exceptional, and vesical calculus in children must be regarded nowadays as a very 
rare condition. Girls seldom suffer from it, and there were only seven among these 
cases ; six of them were admitted during the years 1905 to 1914, but during the last 
twenty years there has been only one. 

We have seen, in our discussion of the 2,781 cases of stone admitted to the 
London Hospital between 1905 and 1934, that in children this remarkable decrease 
in cases of stone in the bladder is associated with a fall in the incidence of stone 
elsewhere in the urinary tract, as during the five years ending 1934 there were only 
12 children among a total of 618 cases, that is to say, a little under 2%. There is 


TaBLE H.—THE AGE-INCIDENCE IN 162 CAsSkS OF VESICAL CALCULUS 
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no doubt that this happy state of affairs is due to the vastly better circumstances in 
which children now live. Improvement in their food is by far the most important 
factor, but it is probable that the ‘constant supervision of their health, and better 
clothing and housing, play their part. 

In men.—Few children therefore appear in recent statistics of stone in the 
bladder, and we find that the majority of those affected are elderly men. In my 
own series of 162 personal cases (Table H), there were 103 patients over 50 years 
of age, of whom three were women, so that 61°7%, or nearly two-thirds of the total 
number of cases, concerned men over 50; 76 were between 50 and 70. The oldest 
patient was a man aged: 98, who for 15 years had had occasional attacks of 
retention due to an enlarged prostate. He had suffered from considerable frequency 
and recurrent hematuria for two months before I saw him, and was becoming very 
miserable. I removed an oval, phosphatic stone, 2 in. long and 1 in. broad, and 
provided for permanent suprapubic drainage. He made a straightforward recovery. 
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Swift Joly found that in 270, or 72°8%, of his series of 371 cases the patients 
were aged 50 or over. There can be no doubt that the prostate gland is a very 
important contributory factor to the preponderance of vesical calculi at this stage 
of life. General enlargement or the presence of a middle lobe, particularly in 
association with a well defined post-prostatic pouch, makes it difficult for calculi to 
enter the internal urinary meatus, and so predisposes to their retention in the 
bladder, while residual urine and infection favour their formation. Further, Swift 
Joly has pointed out that in men of middle age it is usual to find that the prostate 
projects slightly into the bladder, even if it gives rise to no symptoms. 

Stone following prostatectomy.—Among my 162 cases, 12 patients had undergone 
prostatectomy, (10 of these by other surgeons) and in at least seven the stone was 
largely the result of the operation. In four the stone had developed in the prostatic 
bed, in three it was of some size, and was associated with a second stone in the 
bladder. Frequency, pain, and difficulty in micturition were common to all, and the 
stream was said to be small or dribbling; one patient was admitted with retention, 
and another complained of some incontinence. In the fourth case the stone was 
small, but it gave rise to some incontinence and interruption of the flow of the 
urine. In two cases the calculus was associated with a dense fibrous stricture at 
the entrance to the bladder, and in one case the stone had formed round a thread 
ligature which had been used during an open operation. 

In two cases there was a recurrence of the prostatic enlargement; in one 
prostatectomy had been carried out twelve years previously and the case was 
probably one of true recurrence, but the other was obviously the result of an 
incomplete operation. 

Another patient who had a neuropathic bladder, had undergone a perineal 
prostatectomy three years previously. He arrived with heav:ly infected urine and 
was entirely dependent on his catheter. In one of the remaining cases micturition 
had been painful ever since the prostatectomy two years previously. The other case 
was probably due to a descending calculus. 

In women.—During the years 1905 to 1934, 618 cases of stone in the bladder 
were admitted to the London Hospital; among them were 43 women and seven 
young girls. If we take the women alone we find that they formed 6°9% of the 
total number. Freyer had only 31 cases of stone in the female bladder out of a 
total of 1,623 patients, which represents 1°9%. 

Is stone in the bladder becoming more common in the female sex? In my 
personal series of 162 cases there were 19 instances of stone in the female bladder, 
representing a percentage of 11°7, which is still higher than that found in the 
London Hospital series. It seemed, therefore, that an analysis of these 19 cases 
might be instructive. They are distributed as follows :— 


Descending stone—previous attacks of renal colic 

? Descending stone—no history of colic . 
In association with a diverticulum of the ureter 
Round a foreign body introduced per urethram 
Following injury to bladder during hysterectomy - 
Following injury to bladder during Cesarean section ... 


— Om Eco 


No less than seven of the 19 cases, therefore, followed an injury to the bladder 
during the course of an operation on the uterus and a subsequent fistula. In five the 
operation was followed by a persistent vesico-vaginal fistula, but in the other two a 
suprapubic fistula developed which gradually closed. In one of the latter the 
operation was a hysterectomy for fibroids, and in the other a Cesarean section. In 
two cases a silk ligature was found in the middle of the stone, but in at least four 
of the remaining five cases no silk was used during the operation, and in only one 
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of them was there any suggestion of a ligature in the centre of the stone, and that 
was doubtful. There was one case in which the patient said that she had had pain 
in the bladder ever since an operation for hernia three years before. An account of 
the operation could not be obtained, and the case is grouped with those ascribed to 
descending stones in which there was no history of renal colic. 

In three cases the stone had formed round a foreign body introduced through the 
urethra ; one was a mass of matted hair, and the other two were penholders. The 
two latter cases have been described elsewhere. One of them was of great interest 
owing to the size of the stone, which was so large that it filled the bladder and could 
be felt through the abdominal wall. No fluid could be introduced, as a catheter could 
not be passed, and the patient had complete incontinence. 

One of the remaining cases deserves a passing reference. The patient, a girl of 
16, had symptoms of vesical calculus, and skiagrams suggested that there were five 
stones in the bladder. She had two ureters on the right side, one of which ended in 
a dilatation an inch and a half long. This dilatation extended under the trigone 
with branches to right, left, and directly downwards. One stone was free in the 
bladder, but the other four lay in the dilated part of the ureter. 

On reviewing these cases, therefore, we see that in seven of the 19 cases the stone 
followed injury to the bladder in the course of operations on the uterus, and in 
modern statistics relating to the frequency of stone in the female bladder this 
possible cause must be taken into consideration. If to these seven cases we add the 
three in which a stone had formed round a foreign body, only nine remain, and 
therefore if those cases in which there has been interference from without by 
operation or otherwise are excluded, we see that stone in the female bladder is still 
a rare occurrence. 


SYMPTOMS 


Pain.—Pain on micturition is a very constant symptom, and was present in 149 
of the 162 cases. There is no reference in the notes of four cases to its presence or 
absence, but nine patients definitely stated that they had no pain. Six of these 
patients had an enlarged prostate with varying amounts of residual urine, and two 
had a neuropathic bladder. One of the latter had retention with overflow, and the 
other, 18 oz. of residual urine. The characters and numbers of the stones in these 
nine cases varied: in some they were composed mainly of phosphates, in others of 
ammonium urate, and in one patient the stone was spiculated and composed of 
oxalates. In two the stones were multiple. 

The severity of the pain varied greatly. Some patients complained of nothing 
more than a slight pricking sensation at the end of the act of micturition, while 
others said that the pain was excruciating, that it made them cry out, brought tears 
to their eyes, and lasted from ten minutes to half an hour. It was usually described 
as burning, pricking, or scalding, and was referred to the glans penis, either to its 
tip or to its base at the attachment of the frenum ; in the female sex it was referred 
to the vulva. Not uncommonly, pain was also felt in the perineum and sometimes 
in the hypogastrium, while in a few of the worst cases it radiated to the rectum and 
gave rise to tenesmus. 

Between the acts of micturition, pain was unusual so long as the patient was at 
rest, although some few cases complained of pain in the glans penis or vulva, even 
while lying down. Walking, however, or jolting—as when riding in an omnibus or 
cycling—may give rise to great pain, as in the case of a man with a neuropathic 
bladder and two very large stones, who said that on walking he felt as if he hada 
hot wire along the whole length of the urethra. 

The variation in the amount of pain felt by different patients is interesting and 
in some cases is difficult to understand. Pain is of course subjective, and the 
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threshold varies with the individual. I remember one patient who underwent a 
two-stage prostatectomy, including the use of a Fullerton bag, and stated cheerily 
that he had no pain whatever. No sedatives or hypnotics, not even aspirin, were 
given to him during his stayin the nursing home. Nevertheless stone in the bladder 
is nearly always associated with much suffering, and Sir Buckston Browne, as a 
result of his great experience, used to say that he would never refuse to operate on 
these patients, however feeble, so intense was their distress during the last few 
months of life. 

Speaking generally it would appear that vesical calculi in children nearly always 
give rise to a great deal of pain. It may spread to the rectum and cause tenesmus, 
and prolapse of the anus is not uncommon. In one of my eight cases, however, 
that of a boy who had a cystine calculus, the pain was relatively slight. 

There can be no doubt that the pain felt at the end of micturition is due to 
contraction of the bladder on the stone, and particularly to the pressure of the 
stone on the sensitive trigone. Patients with a large amount of residual urine, 
especially those with prostatic enlargement and a well-defined post-prostatic pouch, 
suffer less than others. It is not uncommon to find an unsuspected stone or stones 
when operating for enlargement of the prostate, and further illustration may be 
found in the cases of two boys under my care, one of whom always went on his 
hands and knees to pass urine. The other boy, finding that the pain came at the 
end of micturition, showed some intelligence by never completely emptying the 
bladder, and as a result he was admitted to hospital with a very large amount of 
residual urine and nocturnal incontinence, the bladder reaching half way to the 
umbilicus. His progress after the operation was uneventful, and the bladder made a 
complete recovery. 


Size.—Once the stone has reached certain proportions there does not appear to 
be a definite relation between any further increase in its size and the amount of 
pain the patient feels, but in general it may be said that large stones give rise to 
more pain than small ones, though very large stones are not necessarily extremely 
painful. Among my cases, however, there were some in which the pain was very 
severe although the stones were no larger than a hazel nut, while, on the other 
hand, a man of 30 with a stone weighing 6? oz. complained of nothing more than 
an occasional dull pain at the end of micturition. 

Multiple small stones, such as may be found in connexion with prostatic 
enlargement, are commonly smooth and facetted and do not generally give rise to 
much pain, unless impacted in the prostatic urethra. 


Character of the stone-—A consideration of the surface of the various types of 
calculi would lead one to suppose that the spiky oxalate stone always gives rise to 
great pain—far more than the other varieties, whose surface is comparatively 
smooth—but this is not so. In a large proportion of my cases in which pain was 
very severe the stone was composed of calcium phosphate and carbonate, while in 
some of the patients who had oxalate stones it was comparatively slight. Sir 
Benjamin Brodie considered that the various calculi should be placed in the 
following order as regards the amount of pain they cause. ‘‘ Lithic acid the least, 
oxalate probably more, then the calculus composed externally of triple phosphates, 
and last of all giving most pain, the fusible calculus ""—by the term fusible calculus 
is meant one that is white, friable, non-laminated, and composed of calcium phosphate 
with triple phosphate of ammonium and magnesium. 

Chronic cystitis with pus in the urine is not necessarily associated with much 
pain, except during an exacerbation of the cystitis, when all the symptoms are 
more pronounced, and the patient passes through what was known as a “ fit” or 
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attack’ of the stone. In some of the cases in which the pain was most severe 
the urine was free from pus. 

Interruption.—Occasional sudden interruption of the stream during the act of 
micturition is not uncommon, and was one of the complaints of 28 patients, 
17°3%. Interruption is almost invariably accompanied by a certain amount of pain; 
in one case it was described as excruciating, but one patient stated quite definitely 
that it did not give rise to any discomfort. In some cases it was not merely 
momentary, but led to an attack of retention which was repeated on several 
occasions. 

In a few cases the stones were of some size, an inch and a half in diameter, or 
even more, but in most of them the stones were small. In two patients whose 
prostates were enlarged the stone caused no symptoms until it became impacted in 
the urethra and gave rise to retention. In three other younger subjects whose 
prostates were not enlarged, an attack of retention followed shortly after renal colic. 
The attack passed off, but, in spite of periodical recurrence of the interruption, they 
did not present themselves for treatment until three months, five months, and three 
years later respectively, when the pain and discomfort to which the calculi gave rise 
had become intolerable. 

Some patients had recourse to various unusual positions during the act of 
micturition in order to overcome this difficulty ; some lay down, others went on to 
their hands and knees, and one assumed a squatting posture. Marcet said that 
some instances were recorded in which, the stone having acquired an enormous size, 
the patients, in order to evacuate their urine, were obliged to stand on their hands in 
an almost vertical position. This occurred in the case of the famous Ogilvie stone 
which was published by Sir Joseph Earle in the Philosophical Tra: sactions of 1809, 

Incontinence.—Incontinence occurred in 13 cases, but it is very rare except in 
children and under certain conditions in adults. In children it is comparatively 
frequent, as it occurred in four out of eight of my patients who were ten years old 
or younger, and also in a boy of twelve. In yet another case which should perhaps 
be included, the mother said that there was dribbling after the act of micturition, so 
that the boy’s clothes were always damp. The incontinence was nocturnal except 
in one case in which it took place by day as well as by night. 

In two of the boys circumcision had been performed some months before they 
were brought to hospital, in the vain hope of curing their incontinence, and one of 
these unfortunate children had also had an operation for prolapse of the anus due to 
tenesmus caused by the stone, which remained undiagnosed. It is not surprising 
that incontinence should be relatively common in children, for it is generally 
recognized that it may be associated with any condition which leads to much 
frequency of micturition. 

The cases which occurred in adults included three instances of stone following 
prostatectomy. In two of them a stone had formed in the prostatic bed, and in the 
other there was a contraction at the entry to the bladder with the formation of 
much dense fibrous tissue. These cases are examples of two of the conditions in 
which incontinence is not unlikely to arise in adults, although the association of 
incontinence with a stricture which is the direct result of prostatectomy is perhaps 
not generally recognized, but I have seen other cases. Incontinence may also occur 
in cases of giant calculus, as in the woman to whom I have already referred, whose 
bladder was entirely filled by a calculus which had formed round a penholder. 

The four remaining patients were men between the ages of 53 and 67. Intense 
frequency was a feature common to all of them. Two had incontinence at night, in 
the third it occurred at night and also occasionally during the day, while the fourth, 
an agricultural labourer, had incontinence during the day only. 
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Hematuria.—Blood in the urine in quantity sufficient to be visible to the naked 
eye has long been recognized as a common and important sign in cases of vesical 
calculus. It is often small in amount and passed at the end of micturition, although 
it is occasionally seen at the beginning of the act. It is usually dependent on 
exercise or jolting. 

When the stone is associated with a large prostate the bleeding may be profuse. 
One of my patients, after losing a considerable amount of blood on successive days, 
arrived with clot retention. When the bladder had been opened and the clots and 
urine evacuated, a calculus two inches long and one inch and a quarter wide was 
found lying in the post-prostatic pouch. It had caused an ulcer on the posterior 
surface of the prostate, measuring three-quarters of an inch in diameter. 

Sir Henry Thompson was very insistent on hematuria as a sign of vesical 
calculus and said “ almost without exception blood has been passed at some time 
and is seen in the urine by the naked eye; and invariably, even when no blood has 
occurred, a few corpuscles will be found with the microscope.”” In my own series 
of 162 cases, however, there was a history of hematuria in only 90, so that if the 
11 cases in which no reference is made to its presence are excluded, hematuria 
occurred in 60%. In connexion with the second part of Sir Henry Thompson's 
statement, reference may be made to Table G which gives details of the specimens 
of urine in 123 cases which were examined at the London Hospital. Red blood- 
corpuscles were found in 73, so that, if the 14 cases in which obvious blood was 
present are excluded, red cells were found in approximately 69% of the cases in 
which no blood could be detected by the naked eye. While Sir Henry Thompson's 
words appear to overstate the frequency with which red cells or obvious blood occur 
in the urine in cases of vesical calculus, they serve a useful purpose by the emphasis 
they lay on the importance of the association. 

Pus.—It is not necessary to do more than make a brief reference to the 
frequency with which pus is found in the urine, as it has already been discussed. 
A consideration of Table G suggests that it is to be expected in rather more than 
one-third of the cases, and that leucocytes will be found on microscopical 
examination in about four-fifths of the remainder. 

Frequency and influence of movement.—Pain, frequency, and hemorrhage are all 
aggravated by exercise or jolting, and this used to be considered as one of the 
most important points in the preliminary diagnosis. When I was a student I was 
told that in a doubtful case of stone in the bladder a rough diagnosis could be made 
by telling the patient to take a short journey in the old horse-drawn omnibus, for if 
he had a stone he would very soon have an urgent call to micturition, and when he 
did empty the bladder the pain associated with it would be worse and he would 
possibly pass some blood. The limitation of the springs, the hard seats, and the 
surface of some of the streets made this an excellent practical test, although some 
patients were rather abusive on their return. 

Exercise may cause pain independently of micturition in the region of the glans 
penis, along the whole length of the urethra, in the perineum, and even in the rectum. 
In the case of very sensitive bladders any movement of the body causes pain, and 
some patients cannot even go up or down stairs without discomfort, while others 
find that the simple act of standing up brings on a desire for micturition. The effect 
of severe jolting may last for many hours; one patient told me that after travelling 
60 miles in a motor car he was in and out of bed all night, passing small quantities 
of urine mixed with blood and suffering intense pain. It is characteristic of the 
condition that, although many patients have great frequency during the day while 
they are up and about, they are only disturbed once or twice at night. The value of 
rest is demonstrated by the change in the symptoms of niany patients after they 
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have been in bed for one or two days; the frequency becomes far less and the pain igs 
greatly diminished. One patient, who had been in hospital for several days, told me 
that her pain had disappeared. 

Hematuria, as we have seen, may be absent in a certain number of cases, but 
when present it generally follows movement, particularly walking. One patient, who 
had few symptoms and whose stone was small, said that bleeding used to occur after 
a round of golf, and reference has been made to another patient who had hematuria 
after walking, on every day during the eight weeks preceding his admission to 
hospital. A keen sportsman, who had a slightly enlarged prostate, suffered 
periodically from a collection of small stones in the bladder. - The first sign of their 
presence was slight hematuria after a day’s hunting. He promptly diagnosed the 
condition, and used to come up to London without delay to have them washed out 
through an evacuating tube. 

Reference should be made at this point to the oxalate stone. We have seen ina 
previous section that, although its outline is so irregular, it does not appear to give 
rise to so much pain as one composed mainly of phosphates; on the other hand it 
figures prominently in the cases of hematuria. I have been impressed by the large 
proportion of oxalate calculi in patients who found that exercise was followed by the 
passage of bloodstained urine, and there can be little doubt that these stones, with 
their rough and often sharp projections, cause abrasions of the vesical mucous 
membrane more readily than phosphatic stones, whose surface is relatively 


smooth. 


DIAGNOSIS 


In earlier days the diagnosis was based on clinical evidence and confirmed by the 
sound. Enlargement of the prostate, particularly when associated with a well- 
defined post-prostatic pouch or diverticula into which the stone would retreat from 
time to time, made sounding for the stone a difficult and often anxious matter, and 
we can feel little wonder that small stones, and sometimes even large ones, were 
occasionally overlooked. 

To-day the sound is almost obsolete and, owing to the development of radio- 
graphy and cystoscopy, the presence or absence of a vesical calculus in any given 
case can be determined with extreme accuracy. Neither of them however can be 
relied upon as being infallible in every case, and it is always advisable and sometimes 
essential to employ them both. If the X-ray examination is not supplemented 
by cystoscopy, a negative finding may be accepted as evidence that there is no 
stone, and the facts that uric acid stones throw no shadow, and that certain 
other stones throw such a faint shadow that it can be recognized only with 
difficulty against the background of the sacrum, may be overlooked. On the other 
hand opaque bodies lying outside the bladder may be mistaken for stones, and 
another source of difficulty in exact diagnosis is a stone lying in a prolapsed 
ureter. Cystoscopy cannot reveal a stone hidden in a diverticulum. 

Operation.— Before the days of lithotrity the perineal operation was practised 
almost invariably, and until Cheselden developed his operation of lateral lithotomy 
the mortality was very heavy, particularly in adults. Even Cheselden, who only 
lost three out of 105 children under 10, lost ten patients out of 34 who were over 
the age of 30. Sir Henry Thompson collected from various parts of the country 
1,827 cases in which Cheselden’s operation had been performed, and found that 
the mortality in 850 children up to 11 years old was approximately 1 in 174, but 
in 637 patients aged over 30 it amounted to 1 in 44. One can understand how 
readily the operation was abandoned when lithotrity was introduced. 
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John Douglas was the first to place the operation of suprapubic lithotomy on 
a scientific anatomical basis, and for a time it was attended by success, as only 
one of 14 patients operated upon by himself and others died. After a short vogue, 
however, the operation was no longer practised, probably because of the danger 
of wounding the peritoneum, with resulting peritonitis, and also perhaps because 
of the persisting fistula in cases of enlarged prostate or severe stricture. Douglas 
was pained by the reception given to it by the surgeons to the various hospitals. 
He offered to demonstrate the operation if they would give him the opportunity, 
but he says ‘instead of accepting it as I expected, they all rejected it with Scorn 
as derogatory to the Character of the Cutters, except Mr. Cheselden, Surgeon to 
St. Thomas's Hospital, who has always the Good of Mankind more at Heart 
than any little private View of his own.” When he demonstrated his first two 
cases, a cutter who was present asserted that the cicatrices appeared to him to have 
been made by caustics, insinuating that “there had never been a Stone drawn 
through those Wounds, but that I had only hired the poor Boys to permit a 
Caustick to be laid on and then showed the Cicatrices to impose on the World.” 

The relative merits of suprapubic lithotomy and lithotrity have often been 
discussed. The great advantages of lithotrity are that the patient is spared the 
discomfort of an abdominal wound, that his stay in hospital is limited to a few days, 
and that, should an operation on the bladder be necessary at a later date, it will be 
carried out more easily and with little risk of the subsequent development of an 
incisional hernia. 

In young children the removal of a stone by a suprapubic incision is very simple 
and satisfactory, and lithotrity may well be left to those with a considerable 
experience of this operation. Lithotrity is not an easy procedure in unskilled hands; 
it may prove difficult to catch the stone between the jaws of the lithotrite, the 
mucous membrane of the bladder may be crushed and lead to profuse hemorrhage, 
fragments of the stone may be left behind, and rupture of the bladder is not unknown. 

There are, of course, certain conditions that contra-indicate lithotrity, such for 
example as the presence of one or more diverticula or a growth in the bladder. 
Enlargement of the prostate calls for special consideration. Nowadays, if the 
presence of a stone or stones is associated with an enlarged prostate, prostatectomy 
is usually performed and the stone extracted during the course of the operation. If 
a suprapubic lithotomy is performed but the prostate is not removed, the wound will 
heal very slowly if there is much obstruction, and a permanent fistula may result. 
There are exceptions to this general rule, and in one of my patients who was entirely 
dependent on his catheter the suprapubic wound healed firmly and without delay, 
but this was only because the urine was drawn off at regular intervals and the 
bladder was not allowed to become over-distended. He declined prostatectomy at 
the time but it was successfully carried out two years later. 

Lithotrity in cases of enlarged prostate is associated with certain special difficulties. 
Retention of urine may follow the operation, and although the patient may not have 
had a previous attack, it may persist perhaps indefinitely, so that before the days of 
prostatectomy, lithotrity was for some patients the starting point of catheter life. 
The passage of the instruments through a prostate that was large and vascular 
caused troublesome bleeding, while recurrent stone formation was not uncommon. 
The latter may have been due either to fragments left behind at the operation, to 
descending calculi, or to the formation of further stones in the bladder ; in any case 
the prostate and perhaps a post-prostatic pouch prevented their escape. If, on the 
other hand, the prostate is removed, further stones in the bladder are very unlikely, 
apart from the few which, as we have seen, may be the direct result of the operation. 

In conclusion it may be suggested that those who have not much experience in 
urethral and bladder surgery, and are not likely to meet with many cases of stone in 
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the bladder, will find suprapubic lithotomy an easier and more satisfactory operation 
than lithotrity. 
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The Estimation of Histamine in Blood 
By J. H. Gappum, L.R.C.P., M.R.C.S. 


EXTRACTS of the small intestine of the horse and other animals contain five 
vasodilator substances—histamine, choline, acetylcholine, adenylic acid, and the 
unidentified substance P (Kuler and Gaddum, 1931; Gaddum and Schild, 1934; 
Euler, 1936). It is possible to obtain fairly accurate pharmacological estimates of the 
concentrations of all these five substances independently of one another. These 
pharmacological methods of estimation have the advantage that they are usually 
much more sensitive than chemical methods and can be applied to concentrations 
which the chemist could never detect. It is clear, however, that a certain amount 
of care is needed in the interpretation of the results. If a simple extract of intestine 
is injected into a cat, it will cause a fall of blood-pressure. All the five substances 
mentioned will contribute to this fall of blood-pressure, and there is nothing to be 
gained by comparing the activity of the extract with any standard substance, such as 
histamine. The result will depend on the particular cat used, the anesthetic, and a 
host of other factors. 

If acid is added to such an extract and the solution is then boiled, three of these 
five substances are destroyed. The histamine and the choline both survive this 
treatment, but the vasodilator effect of choline can be abolished by the injection of 
atropine. Schild and I eventually obtained quite good evidence that, if an extract of 
intestine was boiled with acid and then tested on a cat which was under the influence 
of atropine, its effect was entirely due to histamine. Other methods of assay were 
worked out for the other four vasodilator substances—but there is no need to 
consider these in detail now. 

The same methods of pharmacological analysis were then applied to blood. 
Normal blood contains many pharmacologically active substances. (1) The presence 
of choline in blood has, of course, been known for along time. (2) The normal blood 
of a horse also contains a very small quantity of a choline ester, presumably acetyl- 
choline (Chang and Gaddum, 1933). The quantity normally present is minute, and 
since it is inside the corpuscles, it cannot have any pharmacological action in vivo. 
(3) Blood also contains fairly large quantities of adenylic acid (about 0°1 per 
cent.). This is mostly inside the cells, but the plasma also contains appreciable 
quantities. When blood clots, or when citrated blood is shaken up in a glass vessel, 
more adenylic acid is formed, so that the total amount that can be extracted from the 
blood may be about doubled (Barsoum and Gaddum, 1935). (4) It has long been 
known that when blood clots or is agitated, it also liberates a second substance 
called spdtgift, or vasotonin, which is rather unstable and which has a vaso- 
constrictor action (for references see Gaddum, 1936). (5) Extracts of rabbit’s blood 
also contain another quite different substance. According to the tests used for 
extracts of intestine, this substance is histamine. This was a surprising discovery, 
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because a number of attempts to detect histamine in normal blood have been 
unsuccessful. These failures were probably due to the use of species of animals with 
comparatively little histamine in their blood. If these other bloods are tested by the 
crude method used for rabbit’s blood they appear quite inactive, but if the extracts 
are concentrated it is possible to detect a small but definite amount of histamine 
activity. The following method was worked out by Gorgi Barsoum in Cairo. The 
proteins are precipitated with trichloracetic acid; after filtration, hydrochloric acid 
is added and the extract is boiled. This destroys adenylic acid and the vaso- 
constrictor substances. The extract is then taken down to dryness; the histamine ig 
extracted from the dry residue with alcohol. Most of the inorganic salts are not 
dissolved. The extract is then dried again and taken up in water. It is then tested, 
in comparison with histamine, for its effect on guinea-pig’s intestine. For this 
purpose a piece of the jejunum is hung up in a thermostat, in a small bath containing 
2 c.c. of Tyrode’s salt solution to which atropine has been added to abolish effects due 
to choline. Oxygen, or air, is bubbled through the tube. The other end of the 
muscle is attached to a lever which writes on a smoked drum. The addition of 
about one-tenth of a c.c. of 1: 5,000,000 histamine to the bath causes a large 
contraction of the muscle. The effect of the extract and a standard histamine 
solution are compared by giving them alternately and altering the doses until a 
match is obtained. It is possible to calculate from the result what must have been 
the concentration of histamine in the original blood. 

This method of testing has certain disadvantages ; it is hoped that it will be 
possible to simplify the technique. Meanwhile, quite a number of interesting 
observations have been made by Gorgi Barsoum’s original method. 

The evidence that histamine itself is the active substance in these tests depends 
on a number of different kinds of experiments. The method of extraction ensures 
that the final extract only contains substances which are stable in acids, soluble in 
water and alcohol, and insoluble in ether. The fact that atropine is present in the 
bath in the final test excludes choline. No substance other than histamine is 
known which is present in tissues and has the necessary physical and pharmaco- 
logical properties to survive this treatment, and give this reaction. When rabbit's 
blood was extracted in this way, the extract was found not only to cause a 
contraction of guinea-pig’s intestine; it also caused a contraction of a hen’s rectal 
cecum and it caused a fall of blood-pressure in a cat. When it was compared with 
histamine by means of these three reactions, all three types of test agreed 
quantitatively with one another as to the amount of histamine present in the 
extract. This is quite strong evidence of identification. It may be compared with 
one kind of evidence which chemists use for identifying unknown substances. They 
prepare a number of salts of the substance, and if the melting points of these salts 
correspond with the melting points of the corresponding salts of some known 
substance the identification is regarded as established. Quantitative agreement 
among different kinds of pharmacological test has similar evidential value. 

The identity of these substances in blood extracts has been confirmed in other 
ways. If a large excess of histamine is added to a bath containing a piece of 
intestine, the muscle contracts vigorously, but the contraction does not last very 
long. After a number of minutes it relaxes again, although the histamine is still 
present in the bath. This relaxation occurs because the muscle becomes insensitive 
to histamine. The addition of a small dose of histamine now has no action on the 
muscle, but other drugs still act on the muscle in a normal way. 

It is possible to use these facts to test whether the effect of an extract is due to 
histamine or not. After a test is otherwise finished a large excess of a known 
solution of histamine is added to the bath, and when the muscle has relaxed the 
extract is tested again. If its action is due to histamine it should be abolished by 
this treatment. This test appears to be specific. The actions of barium, 
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acetylcholine, adrenaline, adenosine, acid, alkali, or of distilled water, have been 
found to survive this treatment. 

This test can be used either in experiments with the guinea-pig’s intestine or 
with the hen’s rectal cacum. The latter is usually more convenient to use, hecause 
it is more quickly paralysed by the high concentration of histamine in the bath. A 
number of such experiments have been made, and the results have always confirmed 
the view that the effect of the specially prepared extracts on the guinea-pig’s 
intestine, or the hen’s rectal cecum was mostly due to histamine. I think there 
can be little doubt of this conclusion, though constant checking will be necessary. 
On the other hand, this would not justify the view that histamine is present in a 
free and active form in the concentrations which the results would suggest. These 
extracts are subjected to prolonged boiling in the presence of strong acid. The 
purpose of this boiling is to destroy other pharmacologically active substances which 
would interfere with the test. One of its effects may be to liberate histamine from 
an inactive precursor. The evidence on this latter point is still incomplete. 
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Assay of an extract on guinea-pig’s ileum in a2c.c. bath. After each effect the drum was stopped, 
and the solution charged. 

H = histamine. The figures denote cubic centimetres of a 1:5 million solution, added to the bath. 
The alternate doses are 0-1 c.c. of an extract. This was equivalent to 0-09 c.c. of the histamine 
solution. 


Tarras- Wahlberg (1936) has taken citrated rabbit’s plasma and tested it directly 
on guinea-pig’s ileum. He compared its activity with that of histamine and took 
the result as an estimate of the free histamine. He also took another sample 
of the same plasma and extracted it by the method described by Barsoum and 
Gaddum. He took the result as an estimate of the total histamine. This cannot 
be accepted as it stands because the untreated plasma contains not only histamine, 
but also adenylic acid, which has the opposite action on the intestine. It is not 
clear whether the effect of extraction in increasing the activity is due to liberation 
of “ bound” histamine or to destruction of adenylic acid. The untreated plasma 
did, however, have histamine-like activity. The results therefore suggest that some 
of the histamine was free, though they failed to prove conclusively that any of the 
histamine was bound. Tarras-Wahlberg also described experiments in which plasma 
was dialysed, and the histamine content of the dialysate taken as an estimate of the 
free histamine. Adenylic acid may have vitiated these results also. It would, of 
course, be possible to exclude the action of adenylic acid in these experiments by 
boiling the dialysate with acid, but even then the result would not give a satisfactory 
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estimate of the free histamine because dialysis is likely to upset the equilibrium 
between free and bound histamine. 

The evidence that the histamine of the plasma can be divided into two fractions 
is thus inconclusive. There is, however, evidence that a certain proportion of the 
histamine of whole blood comes from the cells of the blood. In rabbit’s blood the 
concentration of histamine activity in the cells may be five or ten times that in the 
plasma. In dogs the concentrations are approximately equal. There is evidence 
that histamine may pass in and out of the cells under conditions which have not 
yet been exactly defined. The histamine in the cells is liberated fairly rapidly under 
certain conditions. For example, it is known that the kidney contains large 
quantities of histaminase, an enzyme which destroys histamine. If blood containing 
a large excess of histamine is perfused through the kidney, the histamine rapidly 
disappears from the blood. Code (1936) has found that, after normal dog’s blood 
has been perfused through a kidney for some time, it contains no detectable histamine 
at all. The kidney removes not only all the histamine from the plasma, but also 
all the histamine from the cells. It seems clear that the histamine in the cells 
must have diffused out as the plasma histamine was reduced by the kidney. 
Anrep, Barsoum, and Talaat (1936) have reached the same result in other ways. 
They collected blood from the renal vein in an anesthetized dog and found that its 
histamine equivalent was much less than that in the arterial blood. The kidney 
appeared to be constantly removing histamine from the blood at a rapid rate. In 
other experiments they made a dry preparation of histaminase from dog’s kidney. 
When solutions of this dry enzyme preparation were added to dog’s blood they 
were found to destroy completely all the histamine in the blood in fifteen minutes. 
Again it seems that the histamine in the corpuscles must have soon diffused out. 
Incidentally these observations strengthen the evidence that the substance detected 
in these tests is actually histamine itself. If the enzyme preparation had been 
purified so as to remove all other enzymes, the fact that it destroyed the histamine- 
like activity would have been very convincing. This was not done, and it is possible 
that the preparation contained other enzymes which might be imagined as destroying 
some other hypothetical unknown substance. 

These questions of the state in which histamine occurs in the blood are of 
theoretical importance. It would clearly be. unsafe to assume that blood with a 
high histamine content would have effects in the body identical with those of a 
simple solution containing the same total quantity of histamine. This assumption 
is, however, unnecessary. It has been shown that under certain experimental 
conditions the blood histamine extracted by these methods is increased. This 
histamine must have passed from the tissues into the blood and there is nothing to 
suggest that the release of this active substance has no physiological significance. 
The fact that the extracts are boiled in acid before testing has led to the suggestion 
that the results should not be taken at their face value because it is possible that 
the acid liberates histamine from an inactive precursor. Unfortunately it is not, at 
present, possible to make a reliable estimate of the histamine without first destroying 
other pharmacologically active substances with acid. Meanwhile it is surely 
unnecessary to consider the theory that when there is dilatation of the capillaries 
similar to that which histamine produces, and when histamine is shown to be 
liberated, this histamine was liberated in an inactive form, and its liberation had no 
connexion with the vasodilatation except that they both occurred simultaneously 
and in the same place. 

I now come to a discussion of the conditions in which histamine is released. 
Thero is no need to refer in detail to the work of Sir Thomas Lewis which first 
drew attention to a substance released in the skin and resembling histamine so 
closely in its properties that a less cautious observer would have assumed at once 
that it was histamine—and there is no evidence that he would have been wrong. 
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(1) The first pharmacological demonstration of the release of histamine was in 
connexion with experiments on anaphylaxis. In 1932, Bartosch, Feldberg, and 
Nagel demonstrated the release of histamine when the perfused lungs of a guinea- 
pig were subjected to anaphylactic shock. In the same year Gebauer-Fiilnegg, 
Dragstedt and Mullenix demonstrated histamine both in the lymph and in the 
blood coming from the liver of a dog during anaphylactic shock. In the latter case 
the evidence depended on extracting the lymph or blood, and measuring the total 
histamine by means of pharmacological tests. 

(2) Last year, Barsoum and I (1935) found that if the circulation in a dog’s leg 
was stopped for ten or twenty minutes, the first samples of venous ‘blood collected 
after the circulation was released contained more histamine than the arterial blood. 
We were of the opinion that this released histamine is one of the factors causing 
reactive vasodilatation when the circulation is released after temporary stoppage. 

(3) Anrep and Barsoum (1935) followed this work up. They collected the blood 
coming from a dog’s gastrocnemius. When the muscle was perfused with blood at 
high pressure, the histamine content of the venous blood was equal to that of the 
arterial blood. When the perfusion pressure was lowered so that the muscle was 
less efficiently perfused, and was thus relatively anemic, the muscle released 
histamine into the blood. When the motor nerve was stimulated and the muscle 
contracted, very large quantities of histamine were released, and the histamine 
content of the venous blood rose to ten times its original value. When curare was 
given in sufficient doses to paralyse conduction from nerve to muscle, no histamine 
was liberated as a result of stimulating the nerve. It is, therefore, probable that 
the histamine is liberated as a direct consequence of the muscular contraction, and 
not as the result of stimulation of nerve-fibres in the sciatic, which might be 
supposed to have the special function of liberating histamine. The quantities of 
histamine liberated in these experiments were sufficient to cause a marked dilatation 
of the capillaries in the muscle. It therefore seems likely that the capillary 
dilatation which occurs in actively contracting muscle is due to the release of 
histamine. 

(4) Anrep, Barsoum, and Talaat (1986) then began experiments on the release of 
histamine from the heart. They collected blood from the coronary sinus in a dog’s 
heart-lung preparation and found that the heart was constantly releasing histamine. 
The rate at which histamine was released was greatly increased by various factors 
which cause dilatation of the coronary vessels. It was increased by increasing the 
pressure against which the heart worked, by injecting adrenaline, by anoxsemia, and 
by carbon dioxide, but it was not increased when the blood-flow through the vessels 
was increased by increasing the pressure in the coronary artery. In all the con- 
ditions in which extra histamine was released there was an increased flow in the 
coronary vessels, but the histamine was not washed out as a result of the increased 
flow. The increased flow was partly due to vasodilatation, and Anrep, Barsoum, 
and Talaat suggest that the vasodilatation was the result of the liberation of 
histamine. If the blood was centrifuged as soon as it was collected, there was a 
large increase in the histamine content of its plasma. After it had been allowed to 
stand, some of this histamine diffused into the cells. In spite of the liberation of 
large quantities of histamine, the histamine content of the blood did not steadily 
rise. Anrep, Barsoum, and Talaat suggest that the histamine was removed from 
the blood by the lungs. 

I can only refer briefly to other recent work on the physiology of histamine. 
Tarras-Wahlberg (1936) came to the conclusion that the histamine activity of the 
mixed venous blood in the right ventricle was increased either by asphyxia or by 
angwmia due to hemorrhage. These observations are consistent with the observations 
discussed above of the effects of asphyxia and anewmia on isolated parts of animals. 
Tarras- Wahlberg found that there was comparatively little increase in the histamine 
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activity of the arterial blood. The histamine was apparently removed from the 
blood when it passed through the lungs. In confirmation of this view, Tarras- 
Wahlberg found that asphyxia and hemorrhage produced a large increase in the 
histamine content of the lungs. 

The problem has been studied in another way by Ungar and his co-workers 
(1935) who used the gastric secretion as an indicator of changes in the blood 
histamine. In experiments with dogs they found that various forms of stimulus 
applied to other parts of the dog caused an increase in the gastric secretion which 
survived atropine, and was attributed to an increase in the blood histamine. The 
stimuli used were: (1) Antidromic stimulation of a sensory nerve; (2) stimulation 
of the depressor reflex through the nerve to the carotid sinus; (3) intra-arterial 
injection of irritants in the femoral artery or of emboli into the cerebral vessels, or 
intestinal vessels; (4) the injection of antigen in a sensitized limb. 

The possibility that these reactions were nervous was excluded by means of 
cross-circulation experiments in which the stimulus was applied to dog A and the 
gastric secretion occurred in dog B. 

The main interest of these results seems ‘to me to lie in the fact that they 
provide new evidence in support of the importance of antidromic impulses in sensory 
nerves ; the results suggest that these nerves produce dilatation under physiological 
conditions by liberating histamine. The adjective ‘ histaminergic ’’ is proposed for 
these nerves. The evidence for the liberation of histamine by emboli is in accord 
with the evidence already discussed for the liberation of histamine as a result of 
occlusion of arteries. 

It is clearly possible that disturbances in the histamine metabolism may play a 
part in the causation of disease. There is not yet much evidence of this, but some 
observations made in Cairo by Barsoum on burned patients have given suggestive 
results, which will be published before long. 
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Circulatory Adjustments in Polycythemia Rubra Vera 
By W. D. W. Brooks, B.M., B.Ch., M.R.C.P. 


MANY investigations of the state of the circulation in polycythemia rubra vera 
have been made in order to throw light on the xtiology of the condition and to evolve 
a rational method for its treatment. These investigations, together with the results 
of much hematological and histological research, and the accumulated clinical 
findings of nearly half a century since the condition was first described by Vaquez, 
eee ‘ram well summarized by Harrop [1928], and by Parkes Weber and Bode 

1929}. 

Opinion would seem to be divided between two hypotheses as to etiology: 
(1) that polycythemia rubra vera is a primary disease of bone-marrow; (2) that 
the excessive erythroblastic activity of the bone-marrow in this condition is 
secondary to one or several different factors causing over-stimulation. The more 
recent consensus of opinion has been to favour the second of these alternatives. 

It is my purpose to present in this paper the results of an investigation of two 
cases in which the diagnosis of polycythemia rubra vera had been made on sufficient 
clinical grounds. In the first of these cases, a known chronic respiratory disorder 
had antedated the erythremia by many years, while in the second no probable 
primary factor was evident. 

Apart from a full clinical and hematological examination of the patients, the 
study included: (1) the cardiac output (by Grollman’s method); (2) the total 
pulmonary capacity and its components (by Christie’s [1932] method as elaborated 
by Hurtado et al. [1933, 1934 and 1985]); (3) the blood volume and its components 
(method of Keith, Rowntree, and Geraghty [1915] with the modifications described 
by Hooper, Smith, Belt, and Whipple [1920] ) ; (4) the oxygen content and saturation 
of the arterial blood (by means of a Van-Slyke manometric apparatus), and (5) the 
viscosity of the blood (Hess viscometer). The determination of the cardiac output 
was made in each case under strictly basal conditions; other determinations were 
made under the conditions described by the various authors above mentioned. 


CASE RECORDS 


(I) S. W., male, white (Polish-American), aged 57; weight 86-2 kilo; height, 

174°0 cm. This patient had been an iron-moulder from 1897 to 1917, and had 
worked as a general labourer since that time. He had had no serious illness, but 
had been increasingly dyspnoic on exertion, and easily tired for the preceding twelve 
years. A ruddy complexion and cyanosis had become noticeable, and he had been 
completely incapacitated by dyspnoea during the last six months. There was no 
cough or sputum, and the only abnormal clinical findings were the cyanosis and 
ruddy complexion, definite clubbing of the fingers, obesity, and an emphysematous 
chest. The spleen was not palpable, and there was only slight demonstrable 
arteriosclerosis. 
, Radiological examination of the chest showed emphysema and a fine feathery 
fibrosis (not characteristic of pneumonokoniosis) throughout the lungs. The heart 
was radiologically normal. An electrocardiogram showed right axis deviation, and 
myocardial damage. The Wassermann reaction was negative. 
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Therapy consisted, in this case, of venesection, which was continued at intervals 
until the hematological picture was normal. Symptomatically there was a slight 
definite improvement. 

(II) J. MeN., female, white (American), aged 38 ; weight, 51 kilo; height, 152 cm. 
This patient had rheumatic fever at the age of 16, and had undergone a bilateral 
salpingo-oophorectomy with subtotal hysterectomy on account of chronic pelvic 
infection at the age of 33. 

She had complained of a ruddy complexion, dyspncea on exertion, headaches, and 
tinnitus, all increasing in degree over the last three years. 

Clinically the colour of the complexion was very prominent, but there was no 
cyanosis. The heart was enlarged ; a systolic murmur was audible at the apex and 
was conducted to the axilla, and the aortic second sound was enhanced. Blood- 
pressure was raised, and peripheral arteriosclerotic changes were just evident in the 
fundi and radial arteries. The spleen was palpable. 

Radiological examination showed cardiac hypertrophy with an enlarged left 
ventricle, the lungs being normal. Electrocardiogram indicated left ventricular 
preponderance. Wassermann reaction was negative. 

Phenylhydrazine was given (0°2 grm. daily) until the hematological picture was 
normal. Marked symptomatic improvement resulted. 

The results of the investigations are presented in Tables I, 1I and III. 


TABLE I 





Case 8S. W. Cc ASE J. J. MoN. 
(1) (2) (3) a) (2) 
Total blood volume (L.) ee tee 11-72 8-95 5-70 7-14 3-68 
Blood vol. per kgm. (c.c.) _... ne 135-9 105-3 67-7 140-1 72-1 
Total plasma volume (L.) ... a 8-59 8-41 3-45 2-58 2-12 
Plasma vol. per kgm. (c.c.)  ... al 41-6 40-1 41-2 49-6 41-5 
Total cell volume (L.) i ae 8-06 5-53 2-25 4-60 1-56 
Jell volume per kgm. (c.c.) ... oa 93-5 65-1 26-8 90-2 30-6 
Total Hb. (grm.) was a es 2495 1655 865 1570 450 
Hb. per kgm. (grm.) .. as a 28-9 19-5 10-3 30-8 8-8 
Hb. per 100 c.c. wm. ) ose in 21-3 18-5 15-2 21-9 12-2 
Hematocrit .. is + 68-8 61-8 39-5 64-4 42-4 
TABLE II 
CasE §. W. Cask J. MCN. 
( (2) (3) (1) (2) 
Cardiac output (L. per min.) . 4-77 4-87 5-82 3-18 3-45 
oo © if te (c.c. per beat) 66-2 67-7 72-8 41-9 50-0 
A (c.c. per litre) 51-2 50-7 44-65 72-3 66-4 
Cavdiet index (L. per sq. metre) 2-69 : 69 3-21 2-15 2-36 
L.V. work per min. (kgm. a 6-5 6-6 7-7 6-1 4.2 
Cardiac area (c.c.) ... a 222 215 220 180 168 
Blood-pressure 124/76 116/84 122/72 180/100 100/78 
Oxygen content : arterial blood ‘(volumes 
per cent.) i 23-15 20-43 16-91 28-11 15-40 
Oxygen saturation : “arterial bl ood 
(percentage) : ‘81-1 82-4 83-0 95-8 94.2 
Viscosity: arterial blood (units) ‘i 11-6 7-2 5-5 14-6 6-1 
TABLE III 
CasE S. W. Case J. MeN. 
(1) (2) (3) (1) (2) 
BR. B. C.x 10° pere.mm. __... ne 8-8 a 5-1 7-2 4-0 
b. % ee oe 141 _ 89 129 71-6 
W. B.C. per c. mm. - 18,700 _ 7,600 16,500 9,600 
bn en consumption per minute (c.c.) 244 247 260 232 229 
otal tal pulmonary capacity sess ae 4-35 3-99 4-25 3-07 8-36 
Vitel capacity (litres) sad 2-18 2-08 2-06 1-88 2-36 
ae air (litres) ... co ae 2-17 1-91 2-19 1-19 0-99 
= = ee as ei . 47- 1- 38-7 29-5 
TPC % 49-9 7-8 51-5 
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Consideration of these results shows that in both patients a very high blood 
volume was present, the values per kilogram body-weight being very nearly double 
the normal of 79°1 ml. found by Kaltreider, Hurtado, and Brooks [1934]. The 
increase above normal is entirely due to a considerable increase in the total cell 
volume, the plasma volume in each case being within normal limits. The 
hematocrit and hemoglobin values were correspondingly high. Blood-counts in 
both showed that the red blood corpuscles were present in numbers sufficient to 
account for this increase in cell volume. These red cells seemed mature, and had 
a normal hemoglobin content. A leucocytosis was also evident, the differential 
count being in neither case abnormal. 

Therapy in both patiénts reduced the blood volume by diminishing the total cell 
volume, plasma volume falling only relatively slightly. The heamatocrit and hemo- 
globin values altered correspondingly. The high viscosity of the blood in both 
before therapy was, therefore, almost certainly due to the excess of cells over 
plasma, since it fell to normal when a normal proportion in this respect had been 
attained. 

The radiological cardiac area, in both cases initially high, was in the first case 
unaltered by therapy, while in the second a definite reduction in area took place 
(antero-posterior radiograms were taken under standard conditions throughout). 
In the first case the blood-pressure, which was rather low for the patient’s age, was 
unaffected by therapy, while in the second case a marked hypertension was replaced 
by slightly subnormal values, which were in fact maintained so long as the blood 
picture was kept within normal limits. This patient, therefore, falls into that group 
of cases called polycythemia hypertonica by Gaisbock. 

The cardiac output in the first case was slightly raised for the patient’s size, 
as the cardiac index shows. It increased slightly with therapy, as did the left 
ventricular work. 

In the second case the cardiac output and index were normal while the patient 
was polycythemic, and these increased minimally with therapy. It is significant 
that in spite of this increase in output the left ventricular work fell (owing to the 
fall in blood-pressure), so that the heart was working more efficiently as a result 
of treatment. This increase in efficiency did not occur in the first case, where 
myocardial damage and respiratory abnormality existed. 

It is therefore apparent that in both these cases the abnormal cell and hemo- 
globin content of the blood cannot be attributed to any decrease in the amount of 
blood pumped by the heart. Furthermore, since the cardiac outputs in these 
patients were only slightly increased, whereas the blood-volumes were increased 
greatly, it seems certain that the circulation rates were slow. 

The arteriovenous oxygen difference, which is a measure of the oxygen taken 
up by the tissues from each unit volume of blood, was initially just subnormal in 
the first case, and fell slightly further with therapy. In the second case it was 
initially rather high, but fell to just within normal values with treatment. The 
fluctuation in each case, however, was not great, and this may be interpreted as an 
indication of the constancy of the internal environment of the tissues in spite of 
gross alteration in the circulating blood. 

The oxygen content of the arterial blood, initially high, in both cases fell as the 
hemoglobin was reduced. The oxygen saturation of the arterial blood was in 
neither case sensibly affected by treatment, and therefore the effective absorption of 
oxygen from the: alveoli was not altered, in spite of gross changes in the blood 
circulating through the pulmonary capillaries. In the first case, probably on 
account of marked pulmonary abnormality, the arterial oxygen saturation was 
pathologically low throughout (possibly accounting for the cyanosis and clubbing) ; 
in the second case this value was normal before and after treatment. 

Thus in the second case the polycythemia was not due to an abnormally poor 
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diffusion of oxygen through the lungs into the blood. The part played by this 
factor in the production of the polycythwmia in the first case is uncertain, though 
it is significant that, in an investigation of the blood-volume in a considerable 
number of cases of pulmonary fibrosis and emphysema, Kaltreider, Hurtado, and 
Brooks [1934] found that where the oxygen saturation of the blood was below 90%, 
the blood-volume per kilogramme body-weight was increased. 

The oxygen consumption and basal metabolic rate in the first case was within 
normal limits, and rose slightly with a return of the blood to normal values. In the 
second case these functions were above normal, but were not perceptibly affected by 
treatment. 

The vital capacity in both patients was very low for théir size, while the residual 

residual air 
total pulmonary capacity 
In the first case these values were unaffected by therapy and were presumably due 
to the pulmonary lesion, while in the second the vital capacity increased and the 
residual air 
total pulmonary capacity 
normal value for women of 28%, which would make for increased efficiency of 
respiration. The low vital capacity and slightly raised residual air were probably, 
therefore, secondary to the polycythwmia and not primary abnormalities in this 
case. 

Summary.—Two cases of polycythemia rubra vera were investigated before and 
after treatment. In one case a primary respiratory disability may have been of 
wtiological importance in the production of the condition, in the other the results 
suggested that no primary abnormality of the circulation or respiration was present. 





air was very slightly increased, so that the ratio was high. 


residual air decreased, so that the ratio fell towards the 


These investigations were performed under the direction of Dr. W. 8. McCann at 
the Strong Memorial Hospital, Rochester, N.Y., while on tenure of a Rockefeller 
Medical Fellowship. With the exception of the determinations of the cardiac out- 
put, the investigations were carried out in collaboration with Dr. A. Hurtado and 
Dr. N. L. Kaltreider. Dr. W. W. Fray kindly undertook the radiological study of 
these cases. To all of these gentlemen I am deeply indebted. 
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Discussion.—Dr. RONALD V. CHRISTIE: One of these cases is typical of polycythemia 
rubra vera but the other is more suggestive of a polycythemia secondary to the chronic 
anoxemia of emphysema. The physical signs of emphysema were present and there was 
ample arterial anoxemia to provide the stimulus for a secondary polycythemia. The 
percentage oxygen saturation of the arterial blood was only in the seventies, and it is 
not uncommon in such cases for the hemoglobin to rise to 180% or more. The vital 
capacity was also greatly reduced in this patient, a sign incompatible with uncomplicated 
polycythemia rubra vera and typical of advanced emphysema. 
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It would be of interest to know the carbon dioxide content or capacity of the blood in this 
case. The moderate arterial anoxemia sometimes present in polycythemia rubra vera is not 
associated with carbon dioxide retention, while the anoxemia of emphysema invariably is. 


Dr. W. D. W. BROOKS (in reply) said that one determination of the carbon dioxide content 
and combining power of the plasma of the arterial blood had been made in Case I. The 
values obtained were abnormally high, as would be expected in a patient having such gross 
pulmonary emphysema and fibrosis. 

He did not agree with Dr. Christie that a low vital capacity was incompatible with 
polycythemia rubra vera, since such a reduction was in fact shown by Case II. Moreover 
this component of the lung volume had increased toward normality with therapy in this case, 
and furthermore Isaacs (1923) had previously reported similar findings. 


Isaacs, R. Arch. Int. Med., 1928, 31, 289. 


Massive Collapse of the Lung: “ Absorption Collapse.” 
By F. Lee Lanner, M.D., M.R.C.P. 


COLLAPSE of the lung occurs in many varying conditions and is brought about by 
at least two widely differing processes. There is the collapse caused by pressure on 
the lung substance. This collapse may be generalized and the whole of one lung is 
affected, such as in pneumothorax, or may be strictly localized, as in a small effusion. 
In this type of collapse there is no interference to the circulation of air in the 
affected lung. The drainage of the bronchi is unaffected and the blood supply of 
the lung is unimpeded. The lung is put ai rest but still carries on, in a restricted 
manner, its vital functions. No harm is likely to occur to the affected lung or the 
individual unless certain complications occur. The substance producing this com- 
pression is usually situated between the lung and the chest wall, that is in the 
pleural space, and, consequently, the physical signs produced are those of the 
compressing body, and not of the collapsed lung. 

The second type of collapse occurs quite apart from compression and has profound 
effects on the collapsed lung tissue. The collapse is produced by an interference with 
the free circulation of air in the lung, with resultant absorption of the alveolar air. 

The distinction between the two types of collapse has been noted ever since the 
two conditions were recognized, and a series of names have been given to them. 
The most popular names have been active and passive collapse, when passive collapse 
was used to designate the collapse produced by compression, and active collapse the 
collapse produced by absorption of air. Active collapse has also been called 
massive collapse, atelectasis, and apneumatosis. 

Pasteur, in the original communications, used massive collapse to include lobar 
collapse and, if this meaning still persisted, the term should be retained on the 
grounds of historic imterest. But various writers refer to lobar collapse as 
atelectasis, and involvement of a complete lung as massive collapse. To add to the 
confusion, Pasteur states that massive collapse should be called “ passive” collapse 
and compression collapse “ active ’’ collapse. In order to avoid confusion, I intend 
to refer to the collapse produced by compression as “ compression collapse,” and to 
massive collapse as ° absorption collapse.’’ These names were suggested by Coryllos, 
and seem to me to be suitable as some indication of the pathogenesis of the condition 
is given. ; 

William Pasteur [1] first called attention to the clinical importance of absorption 
collapse in bis Bradshaw lecture of 1908, and by his clinical genius distinguished the 
condition from the various types of pneumonia to which the physical signs had 
previously been attributed. Again, in 1914, Pasteur [2] referred to post-operative chest 
complications, and showed that absorption collapse was responsible for a large 
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number of cases previously diagnosed as lobar pneumonia. The second communica- 
tion is of more lasting importance, as it was the first occasion on which attention 
was directed to the shifting of the heart and mediastinum to the affected side; and 
it is this physical sign which remains to-day as diagnostic, both clinically and 
radiologically, of the condition of absorption collapse. 

In discussing the clinical features I do not think I can do better than quote 
Pasteur extensively, as though much has been added to our knowledge of the 
condition as the result of bronchoscopic and radiological examination, nothing has 
been added to the knowledge of the physical signs, and no better description exists 
than that in Pasteur’s original communications. 

* Although the onset is probably sudden in every case there are two well-defined clinical 
types—acute and latent. There are two forms of the acute type: in one which is rare, the 
initial dyspnwa is of such intensity and suddenness as to suggest pulmonary embolism or 
pneumothorax ; in the other and commoner form the symptoms resemble sometimes, those of 
acute pneumonia, occasionally those of heart failure and more rarely still a combination of 
the two. 

“In the latent type there may be a complete absence of symptoms, although the physical 
signs are generally well developed. The physical signs commonly met with are dullness over 
the affected base, sometimes extending upwards into the adjacent lobe; silence or tubular 
breathing over the dull area, usually without rales and with diminution or loss of vocal vibration 
in many cases; very imperfect movement of the affected side of the chest, which is nearly 
always reduced in girth, and vigorous compensatory action of the opposite side, with 
exaggerated breathing. Pain is often present for a short time at the onset, it is deepseated, 
in the lower part of the chest and less acute as a rule than the pleural pain of pneumonia. 
The occurrence of viscid expectoration is an early symptom in most cases. The onset of 
collapse is nearly always accompanied by definite pyrexia, the temperature sometimes rising 
to 103° or even higher. But by far the most important sign of massive collapse is the 
displacement of the heart’s apex beat towards the affected lung. The diagnosis of massive 
collapse cannot be made with certainty in the absence of this sign.” 


To this description of Pasteur might be added a sign which is present in 
collapse of an upper lobe or collapse of the complete lung, and that is deviation of 
the trachea to the affected side. 

Absorption collapse occurs most commonly in cases of obstruction of a main 
bronchus or one of its finer divisions. In older persons carcinoma is the common 
cause, whilst in infancy inhaled foreign body takes priority. 

There is a large group of cases occurring after operation, trauma to the chest, 
and in the acute infections of childhood, when the nature of the obstruction is 
obscure: and a further group exists in which collapse of a lobe is discovered in the 
course of routine examination to explain a cough. Absorption collapse also occurs 
in pulmonary tuberculosis following hemoptysis and also as an unexplained event 
in the course of artificial pneumothorax treatment. 

Chevalier Jackson, and Lee and Ravdin have shown that if bronchoscopy is 
carried out sufficiently early after the onset of absorption collapse complicating 
post-operative recovery, then thick,tenacious sputum can be demonstrated in the 
main bronchus on the affected side, and, on the removal of the plug, re-expansion of 
the lung occurs. Lee and Ravdin [3] produced collapse of the lung in a dog by trans- 
ferring the plug of mucus to the main bronchus of the dog, and showed, on 
rebronchoscoping the animal several hours later, that the mucus was becoming 
liquefied and was being drawn further down the bronchial tree. 

In the cases discovered in a routine examination in the past the condition has 
been ascribed to congenital causes, assuming that expansion of the lobe had never 
occurred. As radiology is used more frequently in the examination of children’s 
chests, cases can be found in which triangular basal shadows develop during the 
course of a febrile illness and persist afterwards. These cases, but for the initial 
skiagram, would in all probability have been labelled cases of congenital atelectasis. 
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The Mechanism of the Collapse 


When complete obstruction of a bronchus occurs, absorption of air from the 
alveoli goes on distal to the obstruction. No air can enter the affected part and as 
a result a negative pressure is created, the lung collapses slightly and draws with it 
the mediastinum, the diaphragm and also the chest wall, until finaily all the air 
is absorbed. There still remains a high negative pressure in the pleural cavity 
as various American observers have found by measurement, the lowest reading 
being — 432 mm. of water (normal — 40 to — 80 mm.). 

If the bronchial obstruction is immobile, such as a carcinoma, then, as absorp- 
tion of air occurs, the bronchi will collapse until there is no bronchial lumen left. 
This collapse obviously cannot occur where there are rings of cartilage present in 
the bronchi, and only the finer divisions will be affected. Sputum is dammed back 
by the immobile obstruction, infection of the collapsed lung tissue readily occurs, 
and bronchopneumonia, lung abscess, and gangrene of the lung are frequent 
complications of carcinoma of the lung. 

If the bronchial obstruction is mobile and is caused by thick tenacious mucus, 
then its position will also be affected by the increased negative pressure, and as 
absorption of the air occurs, the mucus will be pulled down the bronchial tree, until 
finally it comes to rest in very fine bronchi. In this form of absorption collapse, 
infection of the lung tissue is rare, as there is no damming back and stagnation of 
sputum. Bronchial dilatation is, however, a frequent—probably inevitable—sequel 
and it is likely that the negative pressure distends the finer cartilage-free divisions 
of the bronchi. In a study of the varieus degrees of absorption collapse it will be 
seen that the more marked the collapse (that is, the’ more lung tissue there is 
involved) the more marked the degree of bronchial dilatation. This statement holds 
true only if lipiodol bronchography is performed before a secondary dilatation due 
to infection occurs, as in long-standing cases of lobar collapse very marked bronchial 
dilatation can be demonstrated. 

The reason for this correlation of degree of bronchial dilatation with amount of 
lung collapsed is as follows: 

When a single lobe collapses, compensation can occur through an emphysema of 
the unaffected lobes and this compensation is so complete that the increase in 
negative pressure in the thorax is minimal. When a complete lung is involved, 
compensating mechanisms cannot be so perfect and the negative pressure remains 
markedly increased. 

The prognosis in absorption collapse is dependent on the causal factor. Thus in 
carcinoma of the bronchus the prognosis is that of the carcinoma, and as the 
obstruction is a solid body, re-expansion of the lung will not occur spontaneously. 

Similarly re-expansion will only occur after removal of a foreign body in a 
bronchus. In the cases where no obstruction can be readily demonstrated—such 
as post-operative cases—re-expansion is the rule. 

In the post-infectious-fever cases of children no prognosis can be given, as 
knowledge of the condition is insufficient. 

Treatment. — Artificial pneumothorax was first advocated by Elliott and 
Dingley [4] in 1914 to combat the extreme dyspnoea and cyanosis, and has lately 
been used extensively in America. Artificial pneumothorax treatment would also 
appear to be a rational measure to reduce the increased negative pressure and thus 
loosen the mucus from the finer bronchial divisions, and also to combat the bronchial 
dilatation. 

Carbon-dioxide therapy has been advocated by Leonard Findlay and he has 
reported cases of re-expansion following this form of treatment in lobes collapsed 
for several months. 
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Various American observers have been successful in dislodging plugs of mucus 
by rolling the patient on to his unaffected side and striking the affected chest. 

This paper is in the nature of a preliminary communication and work on these 
lines is being carried out both on animals and on patients. 
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Dr. LEONARD FINDLAY said he noted that Dr. Lander stressed bronchial obstruction as 
the cause of massive collapse of the lung. That bronchial obstruction caused pulmonary 
atelectasis there was no doubt, but he personally did not feel that this accident would explain 
all exampies of massive collapse, especially spontaneous. massive collapse in the child. 
Massive collapse was not an uncommon event occurring spontaneously in the child, and in 
his own experience it was limited to one lobe—the lower lobe, or rarely, both lower lobes—as 
shown in the skiagram by the sharply-defined triangular shadow situated at the base of one 
or both lungs. In these cases, too, the clinical history was particularly characteristic, 
the onset of the condition being marked by a most severe and inveterate cough which 
persisted as a rule for several days, and that the condition was collapse could be demonstrated 
by the rapid and complete re-inflation of the lung, which indeed was the only proof that any 
radiographic shadow was due to this cause. 

Now, as the method of bringing about re-expansion of the lung which he had employed 
was forced inspiration, it seemed most unlikely that the cause of collapse could be an 
obstruction in the bronchus, for by this means any plug of mucus or foreign body would be 
sucked into a narrower portion of the bronchus and more completely block the passage. 
And again, the fact that lipiodol gained easy entrance to the bronchi in the collapsed lobe 
and might at times demonstrate a slight degree of dilatation, was surely further proof that 
bronchial obstruction was not the etiological factor. He was more inclined to accept 
Professor Woodburn Morison’s explanation of pulmonary collapse—that it was due to forced 
expiration permitting a cohesion of the alveolar and bronchiolar walls, which, as one could 
readily understand, would be relieved, as above described, by forced inspiratory efforts. 
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Some Psychiatric Observations in Arterial Hypertension 


By E. Gutrmann, M.D. 
(In collaboration with Dr. S. A. PEOPLES, U.S.A.) 


IN general medicine the distinction between arteriosclerosis and essential hyper- 
tension is common knowledge. This discrimination is maintained on principle, 
although, on the one hand, hypertension may be a symptom of arteriosclerosis, and 
on the other hand, arteriosclerosis may be the result of hypertension. One of the 
most important features of the clinical picture of hyperpiesis is that, apart from the 
raised blood-pressure, the vessels themselves show an alteration of function in that 
they react to stimuli of any description with abnormal intensity and duration. 
These stimuli may be psychic as well as physical ; the abnormal susceptibility to 
emotional stimuli accounts both for the increase in symptoms, as a result of mental 
stress in essential hypertension, and for the beneficial effects of psychotherapy in 
such organic cases. There are some interesting examples of such observations in 
Wittkower’s monograph. 

In neurology pathologists have emphasized the importance of functional- 
circulatory disturbances as causal factors in some brain lesions and thus they have 
made possible the clinical demarcation of the picture of “ hypertensive encephalo- 
pathy.” In accordance with the pathological mechanism underlying the clinical 
picture, the symptoms are characterized by their paroxysmal appearance, fluctuation 
and reversibility. McAlpine has published his observations on cerebral attacks in 
hypertension and has discussed their origin. Transient focal disturbances of various 
regions are well-recognized symptoms of the disease. 

In clinical psychiatry the demarcation of essential hypertension was made little 
use of until Krapf lately published a monograph on the mental disturbances of 
patients with hypertension. A purely clinical description and classification of the 
mental disturbance observed in hypertension has been found of great importance as 
an aid to prognosis and treatment; the course of the psychiatric cases of hyper- 
tension is either very good or very bad. In this respect they are profoundly different 
from the slowly progressive cases of cerebral arteriosclerosis which are much more 
similar to cases of senile dementia. : 

The neurological syndromes resulting from hypertension are characterized, as has 
already been mentioned, by their episodic nature, their fluctuation and reversibility. 
The psychiatric syndromes show similar characteristics. Apart from the cerebral 
attacks mentioned above, fits of shorter duration and minor intensity, like epileptic 
equivalents, are observed. A second characteristic group consists of psychoses with 
deep clouding of consciousness, and various contents, similar to twilight states. 
Furthermore, Krapf describes attacks of depression with or without episodes with 
clouding of consciousness. Finally, hypertension may produce a “change of 
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personality.” As a result of his observations on cases of hypertension Krapf has 
propounded a theory that all such syndromes result from functional-circulatory 
disturbances ; in other words, that the vascular disturbances are a final common 
pathway in the causation of such pictures, irrespective of the special etiological 
factors. Some of these problems of the hypertensive mental disorders are illustrated 
by the following case :-— 


J. H. F., a man aged 58, was admitted to the Maudsley Hospital on March 26, 1935. He 
complained of sleeplessness and said that he was afraid his previous illness might recur. 
He had been in a mental hospital in a state of religious excitement followed by mild 
depression, when he was 23; he was admitted to another mental hospital when he was 82 
He was described then as suffering from mania and being restless, noisy, and exalted; he 
was discharged, recovered, after three months. When he was 48 he was again admitted to a 
mental hospital in a euphoric state, claiming to be the Messiah; he suffered from hallucina- 
tions—e.g. he held conversations with royalty; he was discharged after two and a half 
months, recovered. Finally in 1934 (aged 57), he was readmitted to a mental hospital in 
a restless, noisy, euphoric condition, saying that he was Jesus Christ and had raised the 
dead. He recovered within three months. 

One sister had suffered from a mild depressive attack; otherwise the family history was 
negative. His development was normal, he had a very good work record and has been 
happily married for thirty years. He was reported to have been a bright and cheerful person 
with some religious inclinations. 

On admission, he was absolutely calm and quiet. He talked freely and spontaneously. 
He did not appear to be either depressed or euphoric. He complained that he was somewhat 
apprehensive lest he might break down again, as the previous attacks had begun with similar 
symptoms, namely, sleeplessness and a feeling of pressure on his head. There were no 
hallucinations or delusions; his memory was unimpaired, and in short he appeared to be 
absolutely normal mentally ; physically his heart was found to be slightly enlarged, while 
his blood-pressure was 160/90. For more than three weeks he was in hospital in an 
apparently normal condition and felt gradually convinced that he was getting over this 
attack. His blood-pressure remained at approximately the same level. In the fourth week 
of his stay in hospital, he gradually evolved a picture similar to that seen in his previous 
attacks. He was elated and euphoric, he thought that he was the Messiah and that he had 
brought back to life the patients who had been dead. This state lasted about four months 
and then gradually cleared up. Subsequently he had a very incomplete recollection of this 
state, but had full insight and criticism for his ideas as far as he remembered them. 

During the acute psychosis the blood-pressure could not be taken regularly. After the 
mental recovery it was found to be between 120/70 and 106/64 as a result of many readings 
over some weeks, 


A case like this, in which the hypertension precedes the psychosis, is most 
important, because it proves that the increased blood-pressure is not merely an 
accompaniment of an emotional disturbance. The understandable apprehension 
before the onset of the acute symptoms could hardly account for a rise of blood- 
pressure by 40 points, and the patient’s more optimistic view after the first two 
weeks in hospital did not coincide with a fall in the blood-pressure to any consider- 
able extent. Furthermore, the disturbance of consciousness, with the subsequent 
gaps in memory, point to the organic character of the psychosis. Unfortunately 
there were no blood-pressure readings available for the previous attacks, and it 
seems difficult to maintain the view that in the first attack, when the patient was 
only 23, hypertension was a causal factor. However, from Krapf's standpoint, it 
may be assumed that the first attacks may have been combined with similar 
fluctuations of blood-pressure. There are cases of juvenile patients admitted with 
anxiety or depressive states who have abnormally high blood-pressures. Krapf's 
investigations make it appear likely that the predisposition to hypertension is 
associated in heredity with this emotional lability of blood-pressure. Further 
investigation in this type of case must be directed to finding out whether the change 
of blood-pressure precedes the mental symptoms or only accompanies them. 
However, it rarely happens that, as in the above case, the psychiatrist sees the 
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patient before the onset of such a psychosis, so it is necessary to turn to experimental 
methods. What happens in the psychic sphere if one experimentally increases the 
blood-pressure? Adrenaline supplies a technical opportunity for doing so. If one 
injects adrenaline into normal persons they feel mainly oppression and anxiety. 
Lindemann, who experimented with psychopathic patients, found as the common 
reaction “reduction in motor and speech activity, the appearance of subjective 
symptoms of anxiety and related coenesthetic sensations, and increased concern 
about themselves, with more critical attitude towards their own reactions.” The 
sudden change of blood-pressure produced by adrenaline is apparently very different 
from the physiological or pathological process which produces hyperpiesia. If one 
gives ephedrine instead of adrenaline, the effect is not only less intense but also 
different in quality. Dr. Mapother has observed some diminution of depressive 
symptoms or some mild euphoria after the administration of ephedrine, given for 
asthma [Personal communication]. Benzedrine is a substance which is similar in 
chemical structure to ephedrine and adrenaline. It therefore appeared to be a suitable 
drug for experimental investigations along the lines outlined above. Its effect in 
general has been described elsewhere. It may be mentioned that this drug has little 
or no effect on the pupils, or on the gastro-intestinal or genito-urinary systems, but 
it disturbs sleep and has therefore been used with success, by Prinzmetal and 
Bloomberg, in the treatment of narcolepsy. The circulatory system is markedly 
affected. If doses between 30 and 40 mgm. are given by mouth, 90% of the subjects 
show a marked increase of blood-pressure and pulse-rate. The changes take place 
rather gradually, within two or three hours after administration. The decrease in 
blood-pressure and pulse-rate is also gradual, the normal pressure generally being 
reached between two and five hours after the peak, these times depending on the 
dose given. The intensity of the reaction also varies with the amount given. 
Among the normal subjects persons with low and labile pressures reacted more 
markedly than those with higher and more stable pressures. 

The patient whose history was quoted above was given benzedrine twice after 
his recovery, and the result of one of these experiments is shown in this diagram :— 
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The change of blood-pressure was accompanied by marked psychic changes. The 
patient became talkative, talked more quickly, rapidly changed the subject of 
conversation, became restless, touched everything in the laboratory and asked 
innumerable questions. His condition was similar to that observed during his 
recovery, but nothing akin to his previous psychotic state was noticed. It was 
thought inadvisable to increase the dose further in order to find out whether a 
reaction similar to his previous psychosis could be elicited. No definite conclusion 
can be assumed from the above experiment, as this form of psychic change is not 
specific. In experiments on 30 subjects, similar psychic conditions have been seen 
in almost every case. In no instance was anxiety or depression produced or 
intensified, but generally a slight change towards euphoria was observed, in striking 
contrast to what has been observed after the administration of adrenaline. The 
alterations were most striking in depressive patients who became less worried and 
occasionally even slightly elated. They also showed an increased tendency to talk, 
overcoming their retardation. Thus one patient with a severe recurrent melancholia, 
while under the effect of benzedrine talked for the first time about ecstatic delirious 
experiences which he had had in a semi-stuporous phase of his illness apparently 
due to an intercurrent infection. Moreover, normal persons and depressed patients 
showed an increased efficiency in doing addition, cancellation, and other simple 
psychological tests. 

It would be contrary to all our knowledge of physiological accompaniments of 
the emotions to suppose that mild elation or decrease of anxiety and depression 
would be accompanied by a marked increase of blood-pressure. Thus the experi- 
mental observations as well as the case quoted above, point to the probability that 
the fluctuations of blood-pressure are not simply an accompaniment of the emotional 
changes. This agrees with Gillespie’s observations that “there is not necessarily 
a positive correlation between the variability of the affect and that of the blood- 
pressure.’ It is debatable whether, conversely, the mere increase of blood-pressure 
produces euphoria and stimulation, or lessens retardation. If the effects of adrenaline 
and benzedrine are compared, it will he seen how complicated the matter is. The 
differences are not in the sphere of individual reaction-types, which have been carefully 
studied by Lindemann, because the reactions considered here are as common as the 
anxiety after adrenaline in Lindemann’s experiments. The intensity and rapidity of 
the action have to be considered, but probably do not account for all the differences. 
Moreover, some results of these experiments point to a complicated rather than a 
simple causative relation between blood-pressure and psychic changes. 

Among the first 25 experiments there were six cases in which there was a 
discrepancy between the effect of the benzedrine on the blood-pressure and the effect 
on the mental state—in three cases a considerable increase of blood-pressure was 
present although there was no measurable psychic change. In three other cases 
euphoria was experienced subjectively, and objectively there was an increased 
ability to undertake the tests without any increase of blood-pressure beyond what 
could be explained by normal variation and experimental error. 

This is a striking argument for the relative independence of the blood-pressure 
and psychic changes in benzedrine intoxication, and is important in interpreting cases 
like that reported above. The alteration of blood-pressure produces an organic 
reaction type if the organism or, especially, the brain, is predisposed to react in this 
manner. Hypertension seems to condition the course of the psychic reaction and 
to have some affinity to disturbances of consciousness and emotional disturbances. 
It does not suffice to account in itself for the details of the clinical picture. There 
is reason to suppose that the latter may be determined by factors in the individual 
make-up. In pathological cases constitutional factors are apparently of the greatest 
importance. In experimental conditions it depends generally on the type of drug 
how much of the picture is determined by the personality of the intoxicated subject 
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and how much by the intoxicating substance. Benzedrine seems to produce a rather 
uniform reaction, so that its mode of action may be considered in general. Three 
features are outstanding in the picture of the intoxication—increase of blood- 
pressure, psychic stimulation, and insomnia. These seem to be connected with 
each other as other symptoms may be within a syndrome. They are generally 
present together, although anyone of them may be absent.. One could speak of a 
variable affinity of the drug to particular apparatus in the brain. One might use 
for such a hypothesis other well-known syndromes in which disturbances of sleep, 
vegetative functions and emotions are combined, but it seems more important, 
before doing so, to continue investigations into the psychic and somatic effect of 
similar drugs; it may be possible in this way to obtain more accurate knowledge 
of psychophysical relations. 
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Bromide Intoxication 
By R. F. Barsour, M.D., M.R.C.P. 


BROMIDES have been used for two main purposes which, expressed colloquially, 
might be said to be “ quietening the nerves ” and “ preventing fits.” Of the latter 
I do not wish to speak, except to point out that sometimes a state of mild intoxication 
has to be produced before the desired effect is achieved. Such cases are outside the 
scope of this paper, which is concerned only with patients who fall into either the 
psychotic or psychoneurotic groups. But before taking up the question of 
intoxication I should like to say that although I consider that cases of bromism 
are considerably more frequent than is generally realized, this does not mean that 
I am in favour of abolishing the use of bromide. It can provide a most useful 
sedative action—a crutch, if one may use the expression, to help the patient in a 
time of especial difficulty, but a crutch which, if used over too long a period, can 
impede the patient’s progress and even trip him up. 

Before dealing with the clinical symptoms of bromism, it is perhaps worth while 
to give some figures which will indicate the frequency of bromide intoxication. As 
will appear later, this diagnosis involves the use of a chemical test. There are 
considerable .technical difficulties, which have only recently been overcome, in 
estimating small quantities of bromide in serum, but for clinical purposes the 
Hauptmann [1] modification of Walther’s original technique is quite satisfactory and 
was the method used in making the estimations which I shall quote later. For this 
2 c.c. of serum are required, and after trichloracetic acid has been added the whole 
is filtered and gold chloride is added to the filtrate. The coloured solution produced 
by this mixture is then compared with a series of standard tubes in which the 
quantity of bromide is known. The standards are set up at 10 mgm. steps from 0 
to 200 mgm., and thereafter at 25 mgm. intervals. The naked eye can easily detect 
differences of 10 mgm., though for more accurate work a colorimeter is required. 
The results are expressed in so many mgm. of sodium bromide per 100 c.c. of serum. 
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The whole test is quite simple and only takes about three minutes, once the filtrate 
is ready. 

During the first three months of this year there were admitted to the Maudsley 
Hospital six cases in which bromide, administered previously, was a complicating 
factor in making the diagnosis. One case was admitted in a delirium which cleared 
up completely once the bromide had been removed from the tissues, and the patient 
was then able to leave hospital. Another case of mild depression would probably 
not have required to come into hospital if it had not been for the toxic symptoms 
produced by the drug. Of the remaining four, two were cases of schizophrenia and 
two of severe depression; these all showed greater or lesser degrees of confusion 
and no diagnosis of the underlying condition was possible until the toxic factor had 
been eliminated. 

In order to find out how widespread was the use of bromides, a blood-bromide 
estimation was made on 50 consecutive admissions. To simplify the test it was 
decided to place in the normal group all cases which showed less than 10 mgm. of 
sodium bromide per 100 c.c. of serum (the actual normal variation is between 0°5 to 
2°0 mgm. but with the Hauptmann method readings below 10 mgm. cannot be 
considered accurate). The average blood-bromide of these 50 patients was 
48°78 mgm. In 64% the reading was over 25 mgm., so that in only 11 out of the 
50 cases was the blood-bromide within the normal limits. In four cases it was 
over 175mgm. Itis perhaps worth mentioning that several of these patients denied 
having recently received medicine from their doctor. In this connexion the fact 
that several proprietary preparations contain bromide should not be overlooked. 
The name may bear witness to this fact, as for instance ‘ Sedobrol,”’ but in others, 
such as “ Yeast-vite,” there is no such indication. 

This high percentage of patients receiving bromide led to further inquiries, and 
through the co-operation of two chemists the following figures were obtained :— 
400 consecutive prescriptions for “internal use” were examined and it was 
found that one in seven contained bromide; potassium bromide was the most 
frequently prescribed. This figure was compared with the statistics of the National 
Health Insurance Acts where it was found that one out of every eight prescriptions 
for “internal use” contained bromide. In over eight million prescriptions a year 
bromide is the principal ingredient. These figures give some idea of the large 
number of people taking bromide and, perhaps instead of commenting on the fact 
that intoxication does occur, we should rather express surprise that it is not a more 
frequent occurrence. 

The bromide ion isa toxic substance with a positive action on the tissues—that 
is to say it acts because of its own properties rather than by producing a hypo- 
chloremia. It is estimated that a 40-50% replacement of chloride is fatal, but toxic 
signs are produced when there is a 25% substitution. There are unfortunately no 
signs or symptoms which are specific for intoxication by bromide and only a 
tentative diagnosis can be made on the history and clinical findings; if there is in 
addition a relatively high blood-bromide this diagnosis is made probable but it will 
only be fully established when the symptoms change concurrently with the 
administration of sodium chloride. 

There is no uniform threshold at which symptoms appear. Most authors con- 
sider that they do not appear until a level of 225 to 250 mgm. is reached. This is 
definitely too high and in certain people a level of 150 mgm. is quite sufficient to 
produce a definite degree of toxicity. Wagner and Bunbury [2] reported fifteen cases 
which showed symptoms when the level was below 125 mgm. Older patients and 
those with cardio-vascular or renal disease tend to produce toxic symptoms with lower 
concentrations of bromide. On the other hand, levels of 380 mgm. without evidence 
of toxemia have been reported. Attempts have been made to obtain a closer 
correlation between the level of the bromide in the cerebrospinal fluid and the 
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appearance of toxic symptoms but these have not met with any greater success. The 
reaction induced by the drug depends upon the personality make-up and on the 
underlying psychotic or psychoneurotie condition of the patient. 

The clinical symptoms of a severe bromide toxemia have been described by 
Diethelm [3]. The patient is restless and agitated, getting in and out of bed with 
unsteady feet; the speech is slurred, the lips are quivering, and the hands are tremulous. 
The tongue is dry, the appetite is poor, and the bowels are constipated. Lesions of the 
skin do occur, but they are not the common symptoms that most textbooks of 
pharmacology would have one believe, and they are usually only present in one out of 
every four or five cases. If the drug is not eliminated, the patient becomes comatose, 
and has an irregular pulse. Nystagmoid movement of the eyes may be seen and 
there is a loss of the deep reflexes. 

The mental picture is usually that of a delirium, although a bromide hallucinosis 
and a bromide paranoid state are also reported [4]. The constitutional factor 
probably decides which of these will occur. The bromide delirium has no special 
characteristics—the patient is disorientated and hallucinated. Visual hallucinations 
of large black forms are commonly reported but the usual small animals and insects 
are equally frequently seen. Auditory and olfactory hallucinations also occur. 
In cases which show symptoms like those described above the diagnosis of a 
toxic process can hardly be avoided although the cause may not be fully appreciated. 

There is however a quite different picture—also the result of bromide—which 
leads more frequently to errors in diagnosis and treatment; this is the mild case of 
intoxication which may be of recent onset or may be long-standing. The complaint 
is of fatigue, sleeplessness, difficulty in concentration, loss of feeling; the hands 
are slightly tremulous and the face appears “heavy.” Headache, indigestion, and 
constipation may be complained of. Katzenelobogen, Goldsmith, and White [5] in 
a series of induced intoxications found that headache, loss of appetite and weakness 
were the commonest initial symptoms. In their cases dullness and headache 
appeared over a blood-level range of 125-380 mgm. 

It is convenient for the purposes of this paper to look at the cases of bromide 
intoxication from two different angles: (1) According to the degree of intoxication, 
and (2) according to the severity of the underlying illness. I propose therefore to 
make four groups which might be classified as :— 

(1) Severe intoxication with severe illness. 

(2) Mild intoxication with severe illness. 

(3) Severe intoxication with mild illness. 

(4) Mild intoxication with mild illness. 

_ These are admittedly arbitrary divisions, and of course in practice they merge 
into each other. By severe illness I mean that the patients require to be in a 
hospital ; by mild illness, that the patients can either be treated as out-patients or 
in a convalescent ward. By severe intoxication I mean that the patients have clear- 
cut objective evidence of toxemia, and by mild intoxication, that their symptoms 
are almost wholly subjective. 

Each of these groups presents different problems. Taking those cases in which 
there has been both a severe illness and a severe degree of toxemia, the problem is 
mainly a diagnostic one. The toxic factor tends to give a schizophrenic colouring to the 
mental status ; there are bizarre ideas, misinterpretations of the environment and a 
mild confusion—symptoms which do not fit into the main psychotic picture. These 
disappear once the toxic element is reduced. It is also worth pointing out that if the 
patient remains in this condition he is subjected to two unnecessary strains—one 
being that of the toxemia and the other that he is forced to adjust himself not only 
to the subjective feelings of his psychosis but also to the superimposed feelings of 
heaviness and confusion caused by the drug. Four of the patients previously 
referred to would come into this group. 
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The second division is probably the only justifiable one—severe illness with mild 
toxicity—here the mild symptoms are permitted in order to prevent other less desirable 
things from happening. The problem is to keep the patient in this group and prevent 
him from straying into the former group. One-has had experience of cases in this group 
and the main feature which stands out is the need for care if a patient’s behaviour 
begins to change ; whereas, previously, the medicine appeared to be doing good, the 
patient is now becoming uncertain and restless. This is the time to estimate the 
blood-bromide and then exhibit sodium chloride together with some other sedative 
if necessary. 

The third group, in which the patient has severe toxic symptoms and only a mild 
underlying illness, should only be able to occur when a patient is taking bromides 
without medical supervision, but each year one or two patients are admitted to the 
Maudsley Hospital in a severe bromide intoxication, who do not need to stay once 
the intoxication has cleared up—there will of course usually be some underlying 
maladjustment or the patient would not have had occasion to take bromides in the 
first instance. 

The fourth group consists of those with mild symptoms of intoxication and only 
a mild underlying illness. They are of importance, as in certain cases the symptoms 
produced by the drug are more distressing to the patient than his original complaint 
—the cure is worse than the disease. The complaints of dullness, lack of concentra- 
tion, and indigestion are so frequent that it is easy to be misled into thinking that 
these arise from the original illness, while in fact they are the result of the doctor's 
own efforts. These patients tend to be of two kinds: (1) those who have an unusually 
low tolerance; (2) those who have continued to attend their doctor after the actual 
illness has cleared up, the toxic origin of their symptoms not having been 
appreciated. 

Having mentioned the clinical problems, I should like to consider some of the 
more theoretical aspects. Bromide intoxication would appear to depend upon 
several factors of which five are outstanding: (1) Bromide intake. (2) Chloride 
intake. (3) Excretion. (4) Personal factor. (5) State of bodily health. 

The average dose of bromides prescribed is 15-20 gr. t.i.d.; this figure is 
satisfactory when the patient is taking a normal diet containing 10 to 15 grm. 
sodium chloride a day. This ratio does not produce toxic symptoms unless the 
person has a marked idiosyncrasy. If, however, the chloride intake diminishes, then 
the toxic level may be reached very rapidly, especially as the intoxication will tend 
to diminish the appetite still further although the patient is likely to continue to 
take his medicine regularly. The major part of the bromide ingested is excreted by 
the kidneys and accordingly the blood-bromide level varies with the urinary output 
which in turn depends upon the fluid intake and on the renal efficiency. 

The personal or constitutional factor remains, however, the greatest unknown 
quantity ; just as some people can “ carry” their alcohol without becoming toxic so 
some patients can take bromides without ill-effects while others cannot. For certain 
test-experiments six young male patients who had recovered from their nervous 
illnesses were given large doses of bromide—60 gr. three times a day. Once the 
blood-bromide had reached a level of 250 to 300 mgm. the experiment was stopped. 
Of these six, one complained that he went to sleep in the afternoon ; four showed no 
toxic signs; the sixth, though unaware of any change in himself, was reported by 
the nursing staff to be boisterous and truculent, character traits which were not 
normal for him. 

In certain physical conditions, such as renal disease and arteriosclerosis, the 
onset of toxic symptoms is earlier than normal, owing to increased retention of 
bromide. In addition, however, other factors—such as age—play a part, and here 
the patient is apparently more susceptible to the drug for the toxic symptoms appear 
while the blood-bromide is still at a relatively low level, frequently below 150 mgm. 
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In order to remove the bromide from the tissues of a patient, the administration 
of bromide is stopped. Sodium chloride, 30 gr. t.i.d., is exhibited, and fluids are 
given freely. Wagner and Bunbury [2] suggest that if too large doses of saline 
are given the intoxication of the patient may be temporarily increased, as the 
bromide will be thrown into the circulation more quickly than the kidneys can 
deal with it ; this however has not been observed by other authors. It has been 
suggested that in cases of extreme urgency the gastric juice should be frequently 
aspirated [6]. This might be particularly efficacious, for there appears to be 
a preferential excretion of bromide into the stomach; while in the saliva, tears, 
sweat, and urine the proportion of bromide to chloride is approximately the same 
as in the blood, in the gastric juice it is appreciably higher. 

When a patient is put on chlorides the excretion of the bromide starts rapidly 
at first and then proceeds more slowly. It usually takes from ten days to two 
weeks for the acute symptoms to clear up but it is often considerably longer 
before the patient is free of all evidence of toxemia. 

If sodium chloride is not given, the patient, provided he is taking adequate diet, 
will himself slowly excrete the bromide, but it will take several weeks for the 
toxic symptoms to disappear. 

This slow excretion of bromides is important. One patient whose blood-bromide 
was 250 mgm. was taken off bromide but did not have sodium chloride: five weeks 
later he still had a bromide level of 130 mgm.; four weeks after this it was 90 mgm. 
Another patient who had been off bromide for over a month showed a level of 
170 mgm. A third patient gave a reading of 70 mgm. two months after his last 
dose of bromide. It may take four or five months before a patient's blood- 
bromide returns to within normal limits. These figures indicating the delayed 
excretion show the advisability of knowing what a patient’s blood-bromide level is 
before instituting bromide therapy. 

In this paper, among other points, I have tried to show that severe bromide 
intoxication is by no means unknown, and that a mild degree of intoxication may 
frequently be present and even be confused with the illness itself. That this 
occurs is probably due to the fact that the cumulative effect of bromide is not 
sufficiently recognized. In the blood-bromide test we have a simple technique 
which gives some idea of the degree of saturation of the tissues with bromide. 

‘But having said this I feel I must also draw attention to the far more important 
and as yet unsolved problems of bromide administration. The usual method 
of prescribing bromides without knowing either the chloride intake or the bromide 
tissue saturation is much the same as letting the patient take as much or as little 
bromide as he pleases. If a high blood-bromide is what is wanted then we should use 
large initial doses together with a restricted chloride diet but we are ignorant 
if that is what is wanted. In certain cases it is the immediate effect of taking 
a dose of bromide that seems to be helpful; some light could be thrown on this by 
taking two groups of patients, the bromide being given to the one group in small 
doses three times a day while to the other it would be given in larger doses twice 
& week. 

In various centres research is being directed towards solving the biochemical 
problems involved in bromide therapy; the effects of bromides on tissue respiration, 
the reaction of hydrobromic acid on the digestive enzymes and similar physiological 
functions are being studied. It would appear that very little indeed is known of 
how bromides work, or even of how they should be given, yet this lack of 
knowledge must not be taken to mean that patients should be deprived of the 
therapeutic advantages of these drugs but rather that the dangers connected with 
their administration should be fully realized. 

I have to thank Dr. E. Mapother for permission to use the clinical material, and 
Dr. T. F. Dixon and the other members of the staff of the Central Pathological 
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Laboratory of the London County Mental Hospitals who carried out the blood- 
bromide estimations. 
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The Question of Visual Impairment in Constructional Apraxia 


By W. Mayer-Gross, M.D.' 


IN a paper read before the Section of Neurology about a vear ago, I reported 
the findings in six cases showing constructional apraxia. This symptom was 
defined by Kleist (1922) as a “disturbance which appears in formative activities 
(arranging, building, drawing), and in which the spatial part of the task is missed, 
although there is no apraxia of single movements.’ I found in my patients also 
other symptoms commonly thought to depend on lesions of the left parietal lobe— 
e.g. finger agnosia, arithmetic and writing disturbance, and difficulties in dis- 
criminating right and left. In search of a denominator of the space disturbance 
common to all these symptoms, I proposed to speak of an impairment of “ activity 
space’ in hands and fingers, i.e. in the parts of the body where it reaches its finest 
differentiation. Thus a linkage between the different single symptoms of the 
parietal lobe could be established. 

In taking over this concept of “activity space’’ from general biology and con- 
fining it to a partial activity of the body, I was trying to overcome the difficulty 
that in most of these cases the patients are able to recognize or imagine direction, 
localization, and extension in space; they have no disturbance in perception of 
visual, tactile, or vestibular space. Other authors who made space-disturbance the 
essential feature in constructional apraxia, had to have recourse to rather com- 
plicated theories to explain this difficulty (Lange, v. d. Horst). I cannot see, e.g. 
how they could account for the fact that tactile space perception in stereognosia is 
entirely unaffected in such patients.- 

Things are, however, to some extent different with regard to visual space per- 
ception, and therefore my theory has had to undergo further examination. First of 
all, one might point to the fact that the material used in the tests for constructional 
apraxia is visual. Furthermore, in some cases in the literature, there was impair- 
ment of visual function in the form of hemianopsia, of disturbance of visual 
attention, or inequality of the optokinetic nystagmus. Visual attention was affected 
in at least three cases of my séries—now numbering 11 patients. This again has 
served to support the view that the inability to construct was due to some disturbed 
visual factor. Moreover Kleist himself presumes a “failure of optic control of 
activity in space”’ in this disorder. With his usual emphasis on cerebral localiza- 
tion he supposes that there is some interruption of the tracts between the centres 
for vision and praxia occurring at the point where possibly optic, tactile, and praxi¢ 
functions are linked up in the parietal lobe. But Kleist and his pupil Strauss have 
also pointed out that these patients show no visual agnosia and no disturbances in 
spatial localization or orientation by means of vision. The failuzas in writing, 
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drawing and arranging, in cases of disturbed spatial localization, like those described 
by G. Riddoch and Gordon Holmes, are apparently rather similar to failures of 
patients with constructional apraxia. However, if one concedes that there may be 
visual impairment, it remains an open question as to the kind of visual impairment 
connected with—or perhaps responsible for—constructional apraxia. 

There is another controversy which runs parallel to this and calls for brief 
consideration. Is this constructional disturbance correctly called an “ apraxia” ? 
Is it justifiable or fruitful to call it so? If in reality a failure of visual control is 
essential, why should the concept of apraxia, so well defined since Liepmann’s work, 
be unduly extended to cases which, according to definition, show no apraxia of 
‘purposeful movements? Kroll does not consider this objection valid. He regards 
constructional apraxia as a mild form of Liepmann’s apraxia. He and Seelert have 
reported observations of patients who first showed Liepmann’s apraxia; afterwards 
constructional inabilities remained while the general apraxia had disappeared. My 
own observations have taught me, on the one hand, that there are undoubtedly 
cases of Liepmann’s apraxia without disturbances of constructional ability, and on 
the other hand, that there are typical cases of constructional apraxia exhibiting also 
slight impairment of purposeful activity (viz. in pretending to make movements like 
knocking at the door, using scissors, playing the fiddle, &c.). 

Constructional disabilities—to quote Kleist again—do not show themselves in 
any activity which goes no further than the movement itself, e.g. beckoning, 
extinguishing a candle, &c.; they reveal themselves only in activities which 
produce a visible work, something spatial, something with a shape. The psy- 
chology of such activities has been studied by Erich Feuchtwanger, a German 
psychopathologist who died a few months ago. I had the opportunity of showing 
him some of my cases and testing them according to his advice. 


Feuchtwanger discriminates the following components of a voluntary and non- 
automatic activity by which some patterned work is produced : (1) The idea of 
the completed work; (2) the design of the work as a whole—i.e. the simultaneous 
image of it, which must be present at the moment when the activity begins; (3) the 
constructive plan—i.e. the picture of the partial activities which lead to the 
formation of the whole, and of the temporal sequence in which they must occur ; 
and (4) the technique—i.e. the more or less automatic movements of the performing 
limbs. 

Only disturbances of the technique are to be called apraxia—according to 
Feuchtwanger—whereas he regards constructional disturbances as largely dependent 
on the lack of sensory control during activity; the breaking up and analysing of 
visual patterns, in order to build them up again out of their single constituents, in 
the right temporal order—as in drawing or arranging: mosaics—is Feuchtwanger’s 
idea of constructional ability. 

Feuchtwanger's views are founded on analogous constructional anomalies which 
he has found in a different sensory field, viz. in patients with amusia. The discussion 
of this analogy would lead me too far from my subject. Furthermore he has observed 
the case of a wireless engineer showing constructional apraxia after being shot 
through both occipital lobes. This patient had hemianopsia as well; but there 
were no signs of visual agnosia, no disturbance of visual attention or visual localiza- 
tion. Feuchtwanger’s conclusion that this patient’s constructional difficulties were 
based on anomalies of visualization mainly depended on the patient’s own state- 
ments to the effect that he was unable to picture correctly one part after another— 
@g. in constructing a wireless apparatus—but he overcame this difficulty 
by using tactile images which he had at his disposal, and by his theoretical 
knowledge. 
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However correct Feuchtwanger’s interpretation may have been, there were 
obviously, in this case again, visual anomalies besides the constructional disturbance ; 
a fact which may have rather obscured the issue. For eliminating such objections, 
investigation should be restricted to cases without any optic defects of the usual 
kind. In my material I found five such cases. 

I would like to give a short survey.of the results in one of the patients 
who was especially co-operative and eager to carry out the rather complicated 
tests. 

Miss Bt., a maid-servant, aged 52, was healthy until a year ago. Since then she 
has gradually deteriorated and has been unable to hold a job owing to her increasing 
failure of memory and increasing torpor. She could not lay a table correctly and 
seemed to forget everything. On admission to the Maudsley Hospital she hada 
slightly raised blood-pressure (140/80), otherwise there were no signs of arterio- 
sclerosis. The only abnormal neurological findings were a slight difference in the 
deep reflexes which were diminished in the right arm and leg: there were no signs 
of paresis. The mental status showed, as in most of my cases, some memory 
disturbance, especially in retention of figures, but the patient was always well 
orientated in time and space and able to repeat a simple story which had been once 
read to her. Speech was entirely unaffected. 

The following were the findings with regard to the parietal symptoms. The 
patient showed severe arithmetical disturbance and disturbance in writing figures, 
slight difficulty in discrimination of right and left, slight finger-agnosia, but no 
agraphia and no difficulty in telling the time or recognizing the points of the compass 
on a map. Constructional apraxia was very marked and showed scarcely any 
improvement during several months; the patient was unable to copy a simple 
drawing of a house or a man; or to copy a rectangular figure made of matches and 
placed before her on the table. She also failed in copying a pattern of four 
coloured mosaics and had still more difficulty in repeating a simple building of 
bricks extending into three dimensions. She always recognized her failures without 
being able to correct them properly. She also demonstrated the characteristic 
behaviour which I have described as the “closing-in” symptom. She had, 
however, no difficulty in picking out of four different patterns of mosaics the 
one which corresponded to the original. Practically simultaneous optic cognition 
was entirely undisturbed, as it was when tested with pictures or objects. I may 
add that normal results were given by other visual tests—namely, for investigating 
spatial localization and orientation, estimating distances, testing eye-movements, 
optokinetic nystagmus, visual attention and the blinking reflex. To test visual 
imagery the patient was asked to describe her room in the hospital, different 
persons, &c., or to give the size of different animals or to compare sizes of different 
visualized objects ; she did not fail in any of these tasks. 

Some difficulties appeared in using Wertheimer’s test. Two isosceles right-angled 
triangles of the same size, cut out from paper, were shown to the patient, she had 
to say what figure would be formed by putting these two triangles together side by 
side, in various ways; obviously the answers can be: a square, a lozenge, or a larger 
triangle. Miss Bt. was seldom able to solve this. 

She also exhibited an uncertainty in carrying out the following test: within 4 
semicircle three arrows were drawn at different distances from the circumference. 
The patient had to show where each arrow, if projected, would touch the circle. If 
the direction of the arrows crossed each other, Miss Bt. often failed. 

It is thus seen that performances are more difficult the nearer the test gets to 
definite construction—in other words the more it demands successive production in 
visual space. The question then arises as to whether this failure of successive 
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production was confined to optic material. To test this, the patient was asked to 
reproduce a rhythm that was tapped out for her; she did so correctly, even when 
the tapping was done on the back of the hand without having been able to see it; 
she repeated it correctly by tapping on the table. Thus successive reproduction of 
auditory and tactile pattern was well preserved. She was even able to transfer the 
pattern from the tactile to the auditory sensory field. Such rhythms, however, are 
necessarily rather simple patterns which may diminish the value of the experiment. 
Therefore the fact that she could also transfer simple rhythms, given in the form of 
optic signals, into tapping, did not prove much. 

The important part which the hands play in constructional tests has already 
been referred to. To exclude this manual factor I gave tests which the patient could 
carry out on the floor, pushing pieces of wood into pattern with her feet. She failed 
in the same way as she did when arranging matches with her hand. 

Another way in which I tried to exclude the activity of the hands was by asking 
the patient to direct the examiner as to which bricks he should pick up from the 
table and where he should put them in order to make a copy of a simple brick- 
structure standing on the table. One thus avoided the use of the patient’s hand in 
the task, using instead her well-preserved speech activity. Although she had no 
difficulty in recognizing and naming colours and shapes, Miss Bt. failed in the test 
approximately to the same extent as when she had to arrange the bricks with her 
hands. She was uncertain in which order the bricks should be taken and was unable 
to tell the right place where they had to go. 

Summing up, I come to the following conclusions: In Kleist’s constructional 
apraxia there is undoubtedly a specific impairment of visual spatial cognition. This 
impairment can be characterized as an inability, when given a real, or imaginary, 
visual pattern as a whole, to analyse it, piece by piece, in order to construct it again, 
piece by piece. Such visual analysis, with its succession in time, is only acquired 
and developed in non-automatic activities, corresponding to construction. Such 
activities are almost always carried out by the hand. Thus this special visual 
impairment is so intimately tied to manual activity in space and so utterly dependent 
on this activity, that it is almost impossible to conceive of such a function, supposing 
human beings had not in the hands and fingers so highly differentiated an instrument 
of space. 

Such ideas are quite in accordance with the concept of “ activity space” 
(Wirkraum) as I used it in my former paper. One has however to realize that it 
implies a specific visual factor inseparable, as I think, from the motor element. The 
disintegration of function in constructional apraxia takes place at a level at which 
the discrimination between agnosia and apraxia does not mean very much. With 
regard to the denomination, one can either— according to Feuchtwanger’ 8 proposal— 
speak of constructional disturbances as a form of “ agnosia”; one has to assume 
then a special element of productive activity in gnostic functions, as he does, or to 
think it justifiable to take the most prominent apparent defect for naming the 
symptom, i.e. calling it constructional apraxia. A potiori fit denominatio. Kleist 
is certainly right in placing constructional apraxia above Liepmann’s ideokinetic 
apraxia as the form in which there is disintegration only at the highest level. The 
absence of constructional disturbances which has been observed in the cases of 
ideokinetic apraxia, can nevertheless be understood by considering the non-automatic 
character of constructional activity. 

An analysis of this highest level may, I think, be fruitful, while we are still in 
doubt about some of the simpler motor activities. The approach from the simple 
towards the more complicated does not always hold good in psychology. The 
opposite way is also worth trying with the aim to clear up the psychology of dis- 
turbances of motor behaviour which is still dark in many respects. 


Sept.—Psycu.2 * 
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{I wish to thank Dr. E. Mapother for his kind permission to use the clinical 
material of the Maudsley Hospital.] 
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The Alpha and Beta Rays in Skin Therapy 
By SvenD LomHo tt, O.B.E., M.D. 


(From the Skin Clinic of the Finsen Institute and the Research Laboratory of the Radium 
Station, Copenhagen) 


DURING the last foity years radiotherapy has been gaining rapidly in importance 
in dermatological treatment. The first great advance in this field was made by the 
Dane, Niels Finsen, with his fundamental work ‘On the Employment of Concen- 
trated Chemical Rays (U.V.) in Medical Therapy,” 1896. His treatment of lupus 
vulgaris is still the best available (Brit. Med. Journ., 1934), and it is also of great 
value in a number of other skin diseases. The treatment with artificial carbon-arc 
light baths and mercury vapour lamps has also been gaining ground steadily in the 
treatment of tuberculosis, rickets, and many skin diseases. 

Within the domain of ordinary dermatological therapy, however, treatment with 
shorter wave-lengths, viz., X-rays and radium, has become even more important. 
But these two sources of radiation involve the risk of intractable burns, which are 
not infrequently produced through a faulty technique. In recent years, however, 
as Our measuring instruments have been improved, such burns have become less 
frequent. They never follow treatment with Finsen’s ultra-violet rays. 

The explanation of this difference in the effect of ultra-violet light and X-rays is 
clear. It is due to the great difference in the ray-activity to which the cell is 
exposed when it is hit by an ultra-violet-light ray or by an X-ray. The power 
with which the latter acts is more than a hundred thousand times greater than the 
actinic power of the former. 

This fact is due to simple physical laws which have been formulated but recently. 
One of the most important of these laws is Planck’s quantum theory. 

Planck's quantum theory (1900).—This forms the foundation for all modern 
physics. It establishes that energy as well as matter (atoms, electrons, &c.), cannot 
be divided infinitely. Radiant energy is always present in certain limited ‘‘ quanta ” 
which are multiples of the Planck-Hinstein constant (6°55 <x 10 — ® erg. sec.) and 
the wave number for the radiation. 

As anywhere in the spectrum the wave-length is inversely proportional to the 
wave number, the magnitude of the energy quantum will vary in inverse proportion 
to the wave-length, so that the energy quantum is far greater with short-waved rays 
than with long-waved. For instance, the energy quantum for radium gamma rays 
is about 200,000 times greater than the energy quantum in ultra-violet-light rays 
of a wave-length of 3,000 Angstrom. 

From a biological standpoint these facts are highly instructive. It is obvious 
that irradiation of the cells with ultra-violet-light rays must differ as much from an 
irradiation with gamma rays, as the bombardment of a building with grains of sand 
would differ from a bombardment with paving stones. Even though the grains of 
sand come in greater numbers and more closely together, they will not for that 
reason be able to shatter the fundamental construction of the building. 

In some cases the best therapeutic results are obtained with a radiation which 
physically and biologically is relatively mild—as the effect obtained with the ultra- 
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violet rays—while in other cases it is preferable to employ a stronger radiation, as 
obtained with various forms of radium emanation and with X-rays. 

As yet we know very little about the biological processes that are produced in 
the cells by various forms of irradiation, but our knowledge of the physical action 
of the rays will tell us that, a priori, we must be prepared to find a deep and radical 
difference. 

The corpuscular emission from radium, the a and f rays, which we are to discuss 
in particular to-night, as well as the gamma rays and the X-rays (which are identical 
with the gamma rays) are able to produce changes in all the atoms they strike, by 
deflecting the electrons from their course, and by setting up far-reaching ionizing 
processes. 

The modern conceptions of the structure of atoms (Niels Bohr) imply that by 
far the greater part of the mass of the atom is concentrated in a very small nucleus 
of high specific gravity. It is now more than twenty years ago since your famous 
countryman, Lord Rutherford, was able to calculate how immensely heavy these 
atomic nuclei must be. One cubic centimetre of nuclei would weigh several million 
tons. A number of electrons are moving around each nucleus at distances that are 
very great in proportion to the size of the electrons and the nucleus. The particular 
number of electrons is determined by the place of the atom in the periodic system. 
By extraneous agencies—for instance, by irradiation with a particles (i.e. atomic 
nuclei of helium with positive charge, or by radiation with 8 particles, electrons 
with negative charge)—one or several electrons may be removed from the atom, 
which then ceases to be neutral. Ionization takes place that may extend widely to 
neighbouring atoms. 

The biological effect of the X-rays and gamma rays upon the cell is to be inter- 
preted as an electronic effect of similar nature to the direct effect obtained by 
irradiation with 8 rays. The difference is merely this: X-rays and gamma rays 
produce an intermediate condition which involves the possibility of distributing the 
electron effect in a quite different manner in the tissue from that which is 
effected by direct irradiation with electrons. When the ray quantum hits an electron 
in an atom, the electron is torn loose and hurled away to other atoms where, on its 
way, it produces similar changes. So, in this manner, even a single ray quantum 
may produce an extensive secondary effect in the tissue. 

As to the distribution of the effect in the cell, it is found that both the nucleus 
and the protoplasm are affected, but the effect upon the nucleus appears to decide 
the further fate of the cell. There is a surprisingly great difference in the radio- 
sensibility of different types of cells. Young growing cells are affected far more 
strongly than are older, fully-developed, pathological cell-forms, and therefore, as a 
rule, they react more vigorously than normal cells—a fact which is of great 
significance in the employment of irradiation in therapy. But, even though the cell 
is not killed by the radiation, it may suffer permanent damage-—for instance, it may 
lose the power of reproduction, or the ability to form healthy new cells. Such 
damage to the power of normal réproduction explains in part the long latent period 
observed in the effect of many X-ray injuries, extending sometimes for years. 

Opinions differ as to whether all radiation effect is in principle injurious to the 
cell, or whether a minimal amount of radiation may have a stimulating effect upon 
it. At any rate, the cell appears to be able to recover from mild radiation effects 
without having suffered any permanent damage. 

In irradiation with ultra-violet light the acting ray quanta are exceedingly small 
in comparison with the acting ray quanta in X-radiation. With the ultra-violet 
rays it is hardly conceivable that energy-rich ionizing processes are included and 
extend to numerous other atoms. Probably the energy vanishes when the light 
rays meet the molecules, as in photo-chemical processes. As an illustration of 
this point, I may cite the transformation of ergosterol into vitamin D which takes 
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place when ergosterol is exposed to ultra-violet light. Presumably the favourable 
effect of ultra-violet irradiation in the treatment of rickets is due to this process. 

As yet we know too little to explain how this strong radiation effect on the cells 
is able to check the morbid processes and effect a cure. One principal point is 
certain, however—the effect asserts itself more strongly upon the pathological cells 
than upon the normal cells. 

Now an important question suggests itself to the practising dermatologist: Is 
it possible to utilize the very intensive radiation from X-ray and radium in such a 
way that this effect is limited chiefly to the most external, superficial layer of the 
skin, which is diseased, and avoid an unnecessary and hence undesirable—and 
possibly injurious—deep effect ? 

In roentgenology this problem has been solved in some degree by Bucky’s con- 
struction of an apparatus for production of extremely soft X-rays—the so-called 
border rays, or Bucky rays. But the solution is not altogether ideal, nor can it be 
so, because it is not possible in this way to produce homogeneous radiation. It will 
always be a mixture of rays, and if one wishes to give large doses of soft rays, one 
cannot altogether avoid some effect of hard rays in addition. As you all know, it is 
possible by means of a suitable filter to remove the soft rays from a mixture of 
rays, but not the hard rays. 

From the diagram [not reproduced] you will see that at least 20% of the rays 
penetrate down into the subeutis. Let us now direct our attention to the soft rays 
available in radium emanation: alpha and beta rays. Their biological effect is of 
the same nature as the X-rays and the gamma rays, namely, an electron effect. 
They are extremely active. The alpha rays alone represent over 80% of the total 
radiation energy of radium, and the beta rays about 10%. 

As you know, most radio-active elements give off three different kinds of rays : 
alpha (a) rays, consisting of positively charged helium nuclei (weight : 6.34 X 10~*), 
beta (8) rays, negatively charged electrons (weight: 1/8,000 of an alpha particle), 
and gamma (‘y) rays, which are identical with very hard X-rays. 

From what had been said it is evident that both alpha and beta rays are 
“ corpuscular.” 

Alpha rays.—The alpha rays represent an extraordinarily energetic source of 
radiation, but they penetrate only a very little way into the skin on account of the 
size of the particles, and especially on account of their great electrical charge. 
Neutrons of similar size, hydrogen nuclei, but without any electrical charge, can 
thus very easily penetrate clean through the human body. 

As a rays are able to penetrate only a thick piece of paper, they would a priori 
seem very suitable for treatment of skin lesions. Some a rays are absorbed by a 
film of aluminium no thicker than one-hundredth of a millimetre, while other a rays 
are able to pass through 0°03 mm. aluminium. In practice, however, a rays can 
be utilized only in one form, namely, as a solution of thorium X in propyl alcohol or 
in ointment. 

The anatomico-pathological changes observed in skin that has been exposed to 
strong irradiation with a rays resemble very much the changes produced by X-rays. 
They consist of progressive degeneration of the entire epithelium. The climax is 
reached after a fortnight, when the new formation commences. Cell changes occur 
also in the corium but are far less pronounced. At the same time the cells increase 
in number, and a younger cell-type appears in the meantime. These cell changes 
are accompahied by a transitory inflammatory infiltration round the vessels. 

By a thorough process of precipitation it is possible to separate thorium X 
from its mother-substances, radiothor and mesothorium. In practice, however, 
thorium X can be obtained as a finished preparation only from one manufacturer— 
thorium X Degea (Auergesellschaft, Berlin). Alpha particles can scarcely penetrate 
a thin piece of cardboard. Yet, if an alcoholic solution of thorium X is applied to 
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the skin, it is possible to obtain a histologically demonstrable effect to a depth of 
about 0°2 to 0°3 mm. (Acta Radiologica, 1923, vol. ii, p. 448). The explanation 
may be that the alcohol through friction is forced some way into the pores of 
the skin, and more probably, that the first disintegration product of thorium X, 
like that of radium, is an indifferent gas—thorium emanation—which is able to 
diffuse further into the skin before it is transformed into the next state—thorium A, 
which is isotopic with polonium—a solid substance. This substance and _ its 
disintegration products, thorium B and thorium C, furnish the rest—that is, the 
main part—of the thorium X radiation. The thorium emanation can hardly diffuse 
very deeply as its halving time is only about 1 min. (54°5 sec.). A small portion of 
the emanation which might conceivably reach the vascular layer will, in part, diffuse 
into the blood, and be carried away in it. 

The application of thorium solution is made by means of a little metal rod which, 
unlike a wooden applicator, does not absorb any of the costly fluid; the rod is 
enveloped by a very thin layer of absorbent cotton. Economy must be exercised 
in the application. A thin layer of the alcoholic solution is painted on the skin two 
or three times-—at an interval of two minutes, so that it may dry before the next 
application. The application must be limited strictly to that area of the skin which 
is to be treated. Drops running down over the skin may leave stigmata, and 
altogether unnecessary streaks of pigment. 

It is essential before the application as far as possible to remove all scales and 
crusts, and also ointment, by means of a little benzine. When the alcohol has dried 
completely, the skin is covered with a thin layer of collodium, unless it is desirable 
for cosmetic reasons to dispense with this measure, but that detracts from the effect. 
We are also recommended to use ointments containing thorium X, but in our 
experience this mode of application is not so effective. 

It is obvious that by this procedure it is not possible to attain exact dosage, but 
the treatment involves no risk whatever, and the dosage is not of such funda- 
mental importance as, for instance, in treatment with X-rays. Within twenty-four 
to forty-eight hours after the application there appears a marked erythema which 
subsides within about eight days, often leaving pigmentation that may be rather 
intense in somecases. This reaction is unavoidable and it is wise to tell the patients 
of it beforehand, especially as it may last for a considerable length of time. The 
pigmentation usually appears on those parts of the skin which are not ordinarily 
exposed to light. The hand and face are therefore not so often affected in this way. 

From what has been said it is evident that the action, though powerful, is quite 
superficial, so that it can be designated as “safe,” in contrast to all other forms of 
X-ray and radium treatment. For several years now we have treated refractory 
plaques of psoriasis as many as twenty times without doing any damage to the skin. 
Only in two cases have I seen a very slight dilatation of the most superficial blood- 
vessels—in both instances on the inner surface of the prepuce, where the remedy 
is to some extent enclosed, and where the effect will therefore be particularly 
pronounced. Perhaps the dose was somewhat excessive in these cases. 

Thorium X is the remedy par excellence for the treatment of psoriasis in patients 
who cannot or will not submit to treatment with ointment, or in cases in which 
ointment is ineffective. The more superficial forms of psoriasis usually yield to one 
or a few applications given at intervals of eight days. In the treatment of psoriasis 
of the scalp thorium X is an excellent remedy, often the only one that is effective. 
In such cases I make extensive use of this remedy, after thorough removal of scales 
and crusts. An otherwise refractory condition of psoriasis will usually yield to this 
treatment. 

With regard to psoriasis on the body, it is particularly the small-spotted guttate 
generalized eruption that is amenable to treatment with thorium X. This treatment 
is easy to apply and is clean and effective. Its only drawback is that it may leave 
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light pigmentation. In cases of markedly infiltrated massive plaques it sometimes 
fails, and then one will have to resort to 8 rays, as I shall mention a little later. In 
psoriasis of the nails, no great improvement is to be expected. 

Many forms of dry scaling eczema yield to treatment with thorium X, and the 


’ remedy is particularly effective in relieving itching. Hence it is of great value in 


the treatment of itching stages of eczema in the meatus of the ear, and particularly 
in the treatment of pruritus ani and persistent neurodermitis of the neck in women, 
which appears to be on the increase and concerning the cause of which we know so 
little. The remedy has also been recommended for the treatment of lupus 
erythematosus, but it has not given very good results in our cases. We use it only 
in the early, finely exfoliating facial cases. 

Beta rays.—Like the a rays, B rays are corpuscular too. They consist of 
irradiation of tiny particles, negatively charged electrons, the weight of which is 
only 1/8,000 of the weight of the alpha particle. The smaller size of the particles 
and their electronegative charge enable them to penetrate the layers of the skin 
much better than the @ rays, though not deeper than a few millimetres, and this 
applies even to the hardest 8 rays. With 8 rays the absorption is roughly 
proportional to the specific gravity of the filter. 

In the older radium preparations, where the radium was embedded in a lacquer 
substance, the 8 rays could still be utilized to a considerable extent, but the a rays 
hardly at all. In the more modern preparations on the other hand, where the 
radium is enclosed in solid metal tubes or capsules, the 8 radiation is much reduced. 
It is, however, possible to obtain a very powerful f radiation from the small 
thin glass tubes with radium emanation which are used for insertion in tumours 
(radium puncture). 

The 8 rays are of much more importance to the dermatologist than to the 
radiologist. These rays are most valuable in the treatment of skin lesions, because 
they have a very powerful and yet relatively superficial effect on the skin. In 
proceeding to discuss a form of treatment with radium emanation in wax plates 
I desire to mention that Dr. I. C. Jacobsen, the physicist in the Finsen Institute 
and Radium Station, has measured the absorption curve. 

Unfortunately the production of a suitable preparation for A radiation is 
associated with certain technical difficulties. The only serviceable source of 
8 radiation is radium emanation. It loses half of its original strength in about four 
days, and can therefore be used once only. Almost all the radio-active energy of 
radium is available in its emanation. The first experiments on its production were 
made in 1924 with absorption of # radiation by bone-black placed on adhesive tape, 
and then came experiments with suspension of radium emanation in vaseline, but 
vaseline was soon found to be rather unsuitable for this purpose. The dosage of the 
radiation depends entirely upon the thickness of the layer, and a vehicle as soft as 
vaseline will render control in this respect impracticable. Dr. Jacobsen, with whom 
we have collaborated, has suspended the emanation in melted wax, from which, on 
cooling, thin plates measuring about 2 mm. in thickness are obtained. In the pro- 
duction of these plates a part of the emanation is lost, yet in Béggild’s procedure 
about 65% of the radio-activity in the emanation tubes employed for the manu- 
facturing of these plates (the tubes are crushed within the melted mass of wax) is 
still preserved in the wax. 

Technically, this plate-form is almost ideal. It gives a perfectly uniform effect, 
and avoids the Ghequered patterns produced by the old-fashioned, square lacquer 
plates. The wax plates may be cut in exactly the shape and size required by the 
skin area which is to be treated; and it is also very easy to adjust several smaller 
pleces for the treatment of larger plaques. The plates are fixed by means of 
adhesive tape, or, if such tape is not tolerated by the hypersensitive skin, they are 
fixed by means of a zinc gelatine or gauze bandage. 
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Measurements have shown that the distribution of emanation in the plates is 
very uniform and, further that the loss of radio-activity is limited to natural 
weakening by decomposition—amounting to about 16% in twenty-four hours. To 


this must be added about 10% loss due to evaporation. Each plate is tested after | 


its production, and when the strength is known, the dose can be gauged with great 
accuracy by varying the radiation time. In practice, the plate is applied for ten to 
thirty hours and removed by the patient as instructed by his physician. 

The strength of the plates is given in millicuries per square centimetre, and 
varies from 0°02 to 0-1 me. per sq. em. It is easy for the physician to calculate the 
dose when he knows how many millicurie-hours he desires to employ. It should he 
remembered that here, as in all other forms of radiotherapy, there is a time factor 
to be considered; one millicurie-hour given in six hours produces a distinctly 
stronger effect than if the same dose is distributed over twenty-four hours. In 
protracted application it is essential to take into consideration the fall of the radio- 
activity—i.e. a loss of about 25% per twenty-four hours. A very common dose is 
0-7 to 0°9 me. per sq. cm. 

The effect of these emanation plates upon the skin is due predominantly to the 
B radiation. A little a radiation plays but a small part, as the a rays are absorbed 
almost completely in the wax, and the administration of the emanation in a solid 
vehicle will further eliminate the factors that I have mentioned before—diffusion 
and imbibition, which are the conditions for moderate depth effect. The y rays 
contained in the wax plates are insignificant so far as the skin is concerned, and 
their energy constitutes only a minor part of the total energy of the radium 
emanation. Their effect on the skin is further reduced by the fact that absorption 
is the condition sine qua non for the action of all rays, and the Y rays are so hard 
that only a very small percentage of them are absorbed by the skin. The curve 
[presented on the screen] showed that 75% of the radiation is absorbed in the upper 
2mm. of the skin, and, what is very important, the remaining radiation consists toa 
large extent of very hard y rays that will penetrate deeply into the skin. Here they 
will spread widely, and the slight absorption in each layer of the tissue will reduce 
the biological effect to a minimum. 

In using radium emanation we have to consider the question of the risk of an 
injurious effect on the skin. It is true that the ultra-violet rays may produce a 
marked irritation of the skin, but this is quite superficial and transitory. Only by very 
strong concentration of the light, as employed in the Finsen treatment, is it possible 
to produce a little deeper destruction—which is purposive in this form of therapy. 
It leaves merely a superficial, and, as a rule, only a slightly disfiguring scar-formation 
in the skin. In exceptional cases this scar may give rise to a hypertrophy of the 
connective tissue in the scar (‘‘keloid’’). This may be disfiguring, but is by no 
means dangerous. 

The employment of thorium X may give rise to a temporary hyperpigmentation, 
but this is of no serious significance. 

When we turn to radium emanation therapy in the form I have mentioned here, 
however, the matter is not quite so simple. There is no doubt that overdosage may 
cause permanent damage to the skin, with a distinct though superficial atrophy, 
dilatation of the blood-vessels, &. Such effects were noted in some of the 
early cases, but now they rarely occur. Serious injuries, with persistent ulceration, 
such as may result from X-ray burns, have never been observed in our cases. For 
the sake of illustration I will briefly cite the following case history :— 

A young civil engineer, suffering from neurodermitis, was treated with the application of 
a plate, and he was told to remove it after twenty hours—a dose equivalent of 1 me. hour per 
sq.em. When he returned, eight days later, the plate was still in position, because, as he said, 
he thought it was better to give the lesion a thorough treatment. Thus there had been an 
overdosage amounting to about 400%. On removing the plate we found acute erythema 
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and swelling of the skin with exudation, &c. The reaction subsided within a few weeks under 
ordinary treatment with compresses, and the very refractory neurodermitis had disappeared 
for ever. He returned several times for re-examination, but now, three years after the over- 
dosage, there is only a moderate atrophy of the skin and the growth of the hair is well 
preserved. 


The treatment with emanation wax plates is therefore a very easy, effective, and 
safe form of therapy. 

I have now used these emanation plates for about ten years as a routine 
means of treatment in my private practice as well as in the Finsen Institute, and 
their employment has been extending steadily. We now use it in most cases of 
psoriasis, when the condition is severe, with infiltration, &c. In these cases we 
usually give a dose of about 0°7 me.-h. The lesion usually disappears after one or 
two applications. In psoriasis of the nails it is practically the only remedy which 
may be expected to produce a favourable result. But in these cases the dose must 
be somewhat greater, about 1 me.-h. 

Further, in chronic newrodermitis it is far superior to all other methods. Even 
old plaques that have persisted for from ten to twenty years, with marked infiltra- 
tion and distressing itching, subside after one or two irradiations. In, this field, 
perhaps, I have obtained the most strikingly successful results. A similar result 
may be obtained in chronic infiltrated plaques of eczema, in particular the 
exfoliating plaques of long standing. A favourable effect may also be obtained in 
the extremely refractory cases of keratotic eczema of the palms and soles, even 
though in this condition, unfortunately, the favourable effect is often merely 
temporary. 

We have also employed this treatment in a number of cases of nxvus flammeus, 
and have achieved some degree of decolorization. Complete involution is not 
obtained, however, and I wish to emphasize in particular, the risk of late dilatation 
of the blood-vessels. In these cases the dose should be relatively small—0°5 me.-h. 
—and the treatment may be repeated six or eight times. 

In cases of keloid or hypertrophic scars, I consider that the treatment with 
radium emanation in wax plates is superior to any other. In such cases it 
is necessary to repeat the treatment several times at intervals of four or five weeks. 
This may be done safely, and no harm has ever been known to result. In some cases, 
with enormous tumour-like keloids, we have first excised the keloid and then, 
immediately after the operation, we have treated the operation wound with emana- 
tion. In some cases the result has been excellent, in others only moderate. 

In cases of multiple warts on the hands I have sometimes obtained very good 
results by application of radium emanation plates a few times in succession. 

When giving this treatment, just as when using thorium X, it is wise to warn 

the patient that some pigmentation may be left; pigmentation is, however, less 
frequent after application of the emanation plates than after thorium X. 
_ Further, it is too risky to employ this treatment an unlimited number of times 
Im any given case. There should always be an interval of three or four weeks 
between each application, and I hesitate to apply this treatment to the same area 
more than three or four times, except for keloids. 

_ In some cases we have seen the treatment followed by the development of slight 
dilatation of the superficial blood-vessels and a small degree of atrophy, but I have 
never in any instance seen any severe after-effect similar to X-ray burns, even 
though we have used thousands of emanation plates during the last ten years. The 
more familiar I become with this treatment the more I appreciate it, and hence I 
use it more and more. 


Discussion.—Dr. W. GRIFFITH asked whether any precaution was necessary in handling 
these plates. Was there any danger of the person treating the case getting atrophy on his 
own fingers in cutting and adjusting the portion of plate to the lesion ? 
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Dr. LOMHOLT said that such danger was very slight. In his private practice he had 
a nurse who had been handling the plates twice weekly, for seven or eight years, and she 
had never had the slightest sign of any disease on her fingers. She had of course always 
to wash her hands afterwards, for the purpose of removing the wax. The gamma rays used 
in the plate were distributed ; they were not very concentrated. He agreed that those who 
handled these plates should be warned as to the possibility of danger if they were careless. 

Dr. J. M. H. MACLEOD asked how long the plates remained radio-active. Also, could a 
plate be used more than once? Was the plate applied directly to the patch ? 

Dr. LOMHOLT replied that it was possible to use the plates more than once, especially if 
they were strong, but it was necessary to allow for a decrease in strength of 25% per day, 
which meant that in three days their potency was quite low. He had sent plates to Persia, 
and those he had had to strongly overdose. The question of cost arose. The price of radium 
salt was now quickly falling, and it was possible to produce plates such as had been exhibited 
for the price of ten shillings each, without allowing for any profit. He did not advocate making 
plates with an efficiency of more than 80 hours. From the esthetic point of view it was not 
desirable to use a plate more than once. Nothing was placed between the plate and the 
lesion to be treated. Scales should be removed beforehand. Plates were seldom used for 
weeping surfaces; but it would only be like applying a gelatine bandage to a weeping 
surface. Occasional hypersensitiveness had been found to be due to resin in the wax. 

Dr. ARTHUR WHITFIELD asked whether it was possible to treat hypertrichosis by this 
method without an overdose. 

Dr. LOMHOLT replied in the negative. He had definitely ceased to treat women with 
hypertrichosis by means of rays. 

Dr. A. M. H. Gray said he gathered that Dr. Lomholt used both alpha and beta 
radiations for treating conditions like neurodermatitis. The effect of treatment, he assumed, 
was the same, whether thorium X solution was used, or one of the plaques which had been 
described. He asked which Dr. Lomholt preferred. 

Dr. LOMHOLT stated that where hair was present he preferred the thorium X solution 
as it was more convenient and less obnoxious than wax, in those situations. Quite 70 cases 
of neurodermatitis (in the nape of the neck, &c.) had been cured in this way. For patches of 
neurodermatitis in other situations he preferred the plates, which were definitely stronger 
in action. 

Dr. 8. E. Dore asked whether the chance of recurrence of psoriasis was lessened or 
increased when this treatment was carried out. 

Dr. LOMHOLT replied that the chance was about the same as in ordinary treatment. 
Thorough treatment seemed to minimize the chances of recurrence. 

Dr. I, MUENDE asked whether it was necessary to take precautions in heating the wax, 
and whether this heating had any effect on the radium emanation. 

Dr. LOMHOLT said that the mixture burned very easily. Its melting-point was 
60°-70° C. When it had been cooled in the plate one must allow for a loss of 30% 
due to the manufacturing. 


Dealing with other questions, Dr. Lomholt said that it was difficult to obtain a large 
amount of radium D. He had worked on it, but only for experimental purposes. It was an 
isotope of lead, and. he had used it to investigate the circulation of lead in the body. For 
therapeutic purposes it was necessary'to have an enormous amount, because the halving 
time of radium D was sixteen years, so there was only a small daily output. In treating 
port-wine lesions it was essential that the effect produced should be equal all over; there 
must not be a chessboard appearance. He had had successful results with the wax plates 
in question, but this treatment had only been carried on for four or five years, and he would 
like to wait another five or six years before saying anything definite about it. 

With regard to the cost of the thorium X solution, the Germans charged about £1 for 
10,000 electrostatic units. If sent from Berlin to England by air, it would lose 20% on the 
journey. Two c.c. would suffice to cover a not very extensive psoriasis of the scalp. 

With regard to the wax used, a kilo could be bought for 4s. or 5s. The materials 
must be crushed and heated to 80° C. As soon as it was between the wood plates it cooled 
quickly. For an ordinary plate he used about 0-30 millicurie per square cm. One needed 
twenty millicuries, and such a plate would cost about 10s. The present price of radium was 
about 35 dollars per mgm. 
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Congenital Deformities of Mechanical Origin 
By Denis Browne, F.R.C.S. 


THERE are certain disasters to which the body is liable—for instance, cuts, 
fractures, and burns—which could equally well be suffered by a lifeless model with 
the same physical qualities. There are others, such as bacterial infections and 
disturbances of growth, which can only affect living tissues. Now it is the purpose 
of this paper to argue that both these classes occur in the long list of congenital 
deformities. 

The failure of purely vital processes is, of course, generally recognized in such 
conditions as hare-lip, achondroplasia, or branchial fistula. But I believe that as 
well as these there is a class in which the primary cause is something as mechanically 
simple and as independent of vital processes as a fracture of a bone. Just as in the 
fractured bone, there are, of course, secondary purely vital changes. But my 
argument is that the primary deformity of a club-foot could be reproduced in a 
fetus made of putty, and that the underlying pathology of arthrogryposis would 
operate if the blood-vessels were formed of indiarubber instead of living cells. 

The present teaching of the profession on this point is completely unsettled. 
The notion that congenital deformities may be caused by pressure in utero dates back 
at least to Hippocrates. But text-books on orthopedics merely give this suggestion 
a deprecating mention as a rather outmoded hypothesis; while certain workers of 
considerable authority on the subject, such as Middleton, flatly deny that anything 
of thesort can occur. To prove the question one way or another by direct observation 
is at present impossible, and it appears likely ever to remain so. In consequence I 
am reduced to a method that might possibly be used more in medicine than it is, the 
method of comparing what abstract argument shows to be the consequence of the 
granting of the hypothesis under test with what is actually found in real life. If 
the results of abstract inductive reasoning of this sort coincide with those of 
observation over a wide and complicated range, the truth of the hypothesis on which 
the reasoning was conducted is proved as nearly absolutely as most things can be 
in this world; and one can claim one more application of the razor of William of 
Ockham, one more general rule established, and in consequence one more diminution 
of the number of categories into which our observations must be placed. But it 
may be permissible to point out the main danger of working on these lines, a danger 
which I would call the “ absolutist fallacy.”” This is the temptation to use the razor 
too enthusiastically ; to argue that because a hypothesis is true over a certain 
observed range, it must therefore be true absolutely and universally. This way of 
thinking pervades all modern life so much that it is never named and seldom 
recognized. Darwin is a classical example of it, and I need not mention its political 
applications. But it is important to my case because so many people argue that if 
some deformities are obviously not caused mechanically, therefore none can be. 

In stating my argument I first try to establish that the normal newborn baby 
shows obvious stigmata of mechanical compression. The importance of this is, of 
course, that if mechanical pressure is supposed to increase, these stigmata should 
increase in severity in proportion; and if it were to decrease, they should decrease 
too. Then I divide up the possible mechanical disasters that may befall the foetus 
into arbitrary categories and discuss them separately. 

SEPt.—CHILp. 1 
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(1) Effects of Normal Mechanical Pressure wpon a Fatus in Normal Position 


(a) The bending of the back.—The foetus begins as a straight plate but spends 
most of its intra-uterine existence huddled with bent back in a posture that obviously 
shows considerable pressure. In adult life there is a concavity in the lumbar 
region. Inthe uterus the pressure of the surroundings makes this same lumbar 
region the site of the maximum convexity into which the spine is forced [1]. 


Fic. 1.—Feetus in utero. This peotoanat of a preparation by Dr. H. R. Spencer is shown by kind 


ermission of University College Hospital Medical School. Note how all the normal sites of pressure- 
imples are over bony points in contact with the uterine walls. The way the feet take the pressure of 
the surroundings on their soles is most important. 


(b) The calcaneus position of the feet.—It is not usually commented upon that 
the feet of a new-born baby are quite different in position and range of movement 
from those of an adult. They will go up into calcaneus with ease till the back of 
the toes touches the front of the shin. The reason is that im utero they take the 
pressure of the wall upon their soles. It isonly necessary to study the illustrations 
in text-books of obstetrics to see that this is not generally recognized (fig. 1). 

(c) The dimples over bony points in contact with the uterine wall.—These small 
pits are most important to my argument, as if they are caused in the way I maintain 
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their severity should give a good indication of the amount of intra-uterine mechani- 
cal pressure. I think they are due to the catching of the tissues between a sharp 
bony point and the uterine wall, and their consequently becoming compressed and 
adherent. Then when the pressure is released and the surrounding parts can stand 
up, they remain tied down and form small pits or dimples. Note that these never 
occur on otherwise suitable points that are not exposed to pressure, for instance, the 
anterior superior spine of the ilium, or the head of the clavicle, or the inside of the 
knee. They should also appear in abnormal] situations according to abnormal 
positions of the foetus. 


(2) The Effect of Normal Pressure and Development of the Fatus plus Abnormal 
Position 


In this category come the only really curable conditions in the whole group of 
pressure deformities. Fortunately they also include the commonest ones. 

(a) Talipes equino-varus.—An important part of the abstract argument is that 
the regions of the body most likely to be affected by mechanical pressure should also 


Fic. 2.—A left unilateral talipes held in the position assumed to have caused it. Note the thin and 


adherent skin over the area of greatest pressure in front of the external malleolus. The right foot is in 
normal position. 


be found the most frequently deformed in real life. The parts most likely to get mis- 
placed are the limbs ; and the arms are sheltered from pressure, by the overhanging 
head. Consequently it is the feet which one should expect to find far the most 
commonly deformed, and this by going in the easiest way they could go, by twisting 
inwards and so getting caught. The deformity which the orthopedic text-books state 
to be the commonest, talipes equino-varus, is the middle range (that is to say the 
most likely to occur) of an unbroken series of deformities all exactly corresponding to 
what one would expect from various degrees of this disaster. I have worked this 
out at length elsewhere [2] (figs. 2, 3, 4, 5). 
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Fic. 3.—Doubie talipes, showing abnormal dimples over bony points on the outer side of the feet, in 
series with normal dimples over the knuckles. Note that the left foot is slightly more deformed than 
the right, having presumably been on the outer side in the cross-legged position. 











Fic, 4.—Extreme double talipes, showing abnormal dimples over the heads of the fifth metatarsals. 
In this case the right foot was the worse of the two. The muscles also, though not completely 
paralysed, were much below normal in activity. Although this is obviously merely a more severe 
degree of the same deformity shown in fig. 8, and usually called talipes equino-varus, the foot is in 
calcaneus rather than equinus. 
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i i 1 side of the head of the tibia. 
Pe ipes, showing marked pressure-dimple over the externa : I 
Pa oe Poe wed of the deformed limb reproduces that of the uterus, and the way the limbs are 
naturally held in their original position. 


(b) Malposition of toes.—Here is an example of this common deformity (fig. 6), 


i i insté i rtant line of proofs for my 
bowing also the first instance of another very impo in 
Seestivesie ; the occurrence of mutual or corresponding deformities. The deformity 








Fic. 6.—Double talipes with displaced little toes that fit into depressions on the back of the foot 
behind them. 


SEPT.—CHILDREN 2 # 
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of a disc of copper corresponds to the shape of the die that stamps it into a penny, 
and creates a strong presumption that the two have been pressed together. 
Similarly the fact that just behind these displaced toes there is a cavity that exactly 
fits them has similar implications of pressure. 

(c) Postural torticollis.—This is a common deformity again, though usually self- 
correcting (fig. 7). The child is born holding its head on one side, and this position 
persists for several months, though there is no obvious failure of development 
beyond a flattening of the muscles of the compressed side. The photograph shows 
a most interesting case sent to.me from Queen Charlotte's Hospital, with a note 


Fic. 7,—Postural torticollis. The head was persistently held in this position. ‘The displaced lobe of 
the ear can be made out above the right shoulder, which is obviously not far from the emerging facial 
nerve. 


that the obstetrician had actually felt the head to be jammed on one side while the 
child was in utero. 

(d) Displaced ears.—Note in the same picture the displacement forward and 
upward of the ear, exactly corresponding to the way it is pushed against the 
shoulder. Quite a common condition. 

(e) Facial paralysis.—In two of these cases I have seen transient facial paralysis, 
which it is tempting to explain as being due to pinching of the nerve between the 
shoulder and the mastoid process, on the analogy of crutch or operation paralysis. 
Of course this causation does not exclude the production of similar paralyses by 
forceps or by hemorrhages. 
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(f) Mutual deformity of feet and face.—This is a single but most interesting case 
which, to my regret, I found before I had learnt the importance of cinematography 
as a record (figs. 8 and 9). Shortly after birth the child folded up with the 
greatest facility, thanks to flexed hips and hyper-extended knees, so that its com- 
pressed feet exactly fitted into a dish-shaped depression in the middle of its face. 
Compare with figs. 20, 21, and 22 (pp. 63, 64). 

(g) Acrocephalo-syndactyly.—I put this condition here, though I suspect that 
there is usually an increase of mechanical pressure in it, because of its analogies 
with the preceding case. The associated deformities of the sides or front of the 
head and of the hands can be explained as mutual deformities on the assumption 
that the limb-buds grew too much upwards and landed the bands between the skull 








_ Fic, 8.—Face of a child who was folded up in utero with the feet fitting into the extraordinary 
dish-shaped depression in the middle of the face, across the bridge of the nose. 


and the uterine wall. The reason why the development and separation of the 
fingers is imperfect is that this position can only be held by the growing up of the 
limb-buds, like the roots of a plant, before they have acquired the power of inde- 
pendent movement. They are not locked in position, as are the feet in talipes, 
and once the muscles have developed the hands would promptly be dragged back 
Into normal position if they were to become displaced in this way. In some hundred 
papers that have been written on the subject this possible cause of the condition 
has not been mentioned, even to be disproved [3, 4, 5]. 
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Fic. 9.—The feet of the same case as shown in fig. 8. Note the big toes driven back and folded up 
by contact with the bridge of the nose. 


(3) Normal Mechanical and Hydraulic Pressure plus Defective Development 


The defective development has, of course, nothing to do with mechanical influence 
of any kind. 

(a) Congenital dislocation of the hip.—In the normal intra-uterine position there 
is obviously a thrust on the knee forcing the head of the femur downwards and 
backwards. Given an abnormally shallow acetabulum, why should this not dis- 
locate the joint? If the joint is actually developed in a state of dislocation, as 
appears to be the most popular notion at the present time (apart from the difficulty 
of imagining how this could happen, given the method of formation of joints), it is 
curious that this disaster should happen only to the one joint that is exposed to 
pressure in the uterus, and that the displacement should invariably be in the only 
direction in which this pressure could force it. Since writing this I have found an ally 
in this theory of congenital dislocation of the hip in Professor Bauer of Vienna, 
who also, I am glad to say, appéars to share my dislike of immobilizing these 
conditions [6]. 

I do not admit, by the way, that hyper-extension of the knee, or the dis- 
placement of the head of the astragalus in talipes, are true dislocations at all [7]. 

(b) Congenital fracture of the tibia.—Here there is almost always a faulty forma- 
tion of the bones of the leg, usually an absence of the fibula. The invariable “ scar” 
over the apex of the angle in the tibia is typical of a pressure-dimple. As to the 
angle itself, if it is not an effect of the bending of the presumably weaker leg over the 
other, it is curious that the invariable equinus position of the foot should correspond 
to the force necessary, and that the point of bending should correspond to the spot 
just above the heel, where the other shin would catch to form a fulcrum (figs. 10, 11). 








Fic. 10.—Case of congenital fracture of the right tibia, and deformity of the left leg. The fibula was 
absent on both sides. The dimple in the middle of the left shin, and a thin adherent patch of skin on 
the dorsum of the left foot, are both due to the pressure of the right leg when folded across it as shown 
in fig. 11. 





Fic. 11.—Same case as fig. 10, folded up in original position. Left leg shows a dimple over the edge of 


the external condyle of the femur and the outer side of the head of the tibia. There is a very good 
example of the classical one over the apex of the “fracture.” 
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(c) Club-hands are usually deformities of this category, often with an absent 
ulna, and always with a pressure-dimple over the angle at the wrist. 


(4) Normal Hydraulic Pressure and Normal Position with Increased Mechanical 
Pressure 


Let us reason out what would happen in a hypothetical case of this. There 
should be an increase in the severity of those three stigmata of pressure which I 
have described in the normal infant. 

(a) The spine should be not only bent, but should be compressed to such a degree 
that it collapses into secondary sideways bendings.. It cannot bend very much 
farther than normal in the ordinary convexity backwards, because this is limited by 
the coming together of the head and limbs. 

(b) The calcaneus position of the feet should be more marked, pushed to such a 
degree that there is actual deformity of shape, apart from difference of movement 
and posture from the adult condition. 


Fia. 12.—Child who has been compressed in normal position. Note the very short back, with a lump 
over the lumbar region corresponding to a congenital scoliosis there. The normal dimples over the elbow 
and the outer side of the knee are exaggerated. Abnormal ones are to be seen over the first inter- 
phalangeal joints. 


(c) The pressure-dimples should be in the same situations as normally, but should 
be more marked. 

In addition a new set of troubles should be anticipated. If the limbs of an adult 
are kept closely confined for a considerable time, as for instance, after a fracture, 
degeneration of the tissues ensues, due to interference with the circulation. The 
muscles become atrophied and fibrosed, and the peri-articular tissues become 
infiltrated and stiffened, not infrequently permanently. (An excellent paper on these 
reactions by Mr. Watson Jones has just appeared in the British Medical Journal (8).) 
Finally, there might be nerve degenerations as well, due to pressure on exposed points 
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and analogous to crutch or post-operative palsy. It should be noted that the upper 
limbs, in their sheltered position, should be almost immune from mechanical pressure 
of this sort; so that it should be the rule to find the legs affected without the arms, 
but never the arms without the legs. 

Now here in real life is the complete child we have evolved by abstract reasoning 
(figs. 12, 18). The spine is shortened by two acute scoliotic bends and the legs are 
exactly as postulated. The arms are normal. In contra-distinction to the common 
syndrome I am describing next, the sphincters are unaffected. The normal dimples 
are exaggerated in size and depth, and abnormal ones can be seen on the convexities 
of the phalangeal joints. Fig. 14 shows another example. 


_ Fic. 13.—The feet of the same case as shown in Fie, 14.—Another case of compression in the 

fig. 12. Note the poor muscular development, the normal position. Note the very marked dimple 

fixed calcaneus position, the knees still stiff in in a not uncommon situation over the great 

flexion, the abnormally long heels, trochanter of the femur, and abnormal pro- 
jection of heels. 


(5) Effects of Normal Hydraulic Pressure plus Increased Mechanical Pressure plus 
Abnormal Position 


(a) Club-feet of the usual type with muscle and joint degeneration.—The methods 
of treatment which develop from considering the classic club-foot as a moulding 
deformity, and which I showed before the Section of Orthopedics in January, 1936, 
bring into sharp contrast those cases in which the muscles are normal (figs. 2, 3, 5, 
and 6, pp. 51-53), and those which with a similar deformity combine stiff joints and 
atrophied muscles (fig. 4, p. 52). The prognosis of the two types is totally different. 
. ng Atypical talipes with muscle and joint degeneration.—This (fig. 15) explains 
itself, 

(c) A displaced finger showing arthrogryposis confined to this finger alone, (fig. 16). 
According to my hypothesis the pathology of this finger is obvious. It is certainly 
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Fig. 15.—Mutnal deformity of the feet in a case of severe mechanical compression. Note the 
extreme calcaneus of the right foot with exaggerated heel, and the adherent skin all over the dorsum 
of the left foot. 


Fie, 16.—Double stiff forefinger, displaced over the dorsum of the middle finger. No active or 
passive bending of the interphalangeal joints was possible. 
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not easy to explain it as due to a primary muscular degeneration, as the wrist is 
perfectly free [9]. 

(d) Spina bifida with talipes and degeneration of the muscles and joints of the 
legs.—This most complicated and intractable deformity appears to me quite easily 
explicable under this heading. Let us imagine again what would happen if right at 
the start of foetal life, even earlier than it was assumed in the previous instance, the 
relation between the expanding foetus and its surroundings was disturbed, so that 
the bending of the back was exaggerated from its very beginning. At this time 
when the foetus is barely 2 mm. long, the edges of the neural groove are joining to 
form the neural tube. Any extra bending would make the sides of this groove gape 
at the point of maximum curve, that is, the lumbar region. Accordingly faulty 
fusion would be likely, with the formation of a spina bifida at this point [1]. 

A second result of this extra bending would be the tilting upwards of the buds of 
the lower limbs, so that instead of the developing legs folding normally in front of the 
belly, they would stick straight up towards the head, and the feet would be forced 





Fic. 17.—Mutual deformity of feet in a case of talipes with spina bifida. (From a cinematograph 
film, which shows vividly the way the feet correspond.) The knees are not in the more usual hyper- 
extended position. 


into the uterine wall. The result of this would be flexed hips, hyper-extended knees, 
and irregular talipes; the only thing constant about the shape of the feet being that 
on one side or the other there should be a convexity corresponding to the uterine 
concavity. 

Muscle degeneration and joint stiffening would be the same as in the previous 
case described. But there would be a new paralytic element in the damage to the 
nerves at the point of faulty development of the spinal cord. The result of this 
would be paralysed sphincters of the bladder and rectum, with the relaxed sphincter 
ani in a typical position on the surface of the buttocks, the normal cleft at the bottom 
of which it lies not developing because of the paralysis of the levator ani. 

Of course the extended position of the legs is not invariable. It is not uncommon 
to find that they have been compressed in either the normal or the club-foot positions. 
But it is the commonest. 

Here again are two actual examples of our abstraction (figs. 17 and 18) exact in 
every detail, and to be duplicated only too easily in any children’s outpatient 
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department. Note the exceptionally good example of mutual moulding of the feet 
in fig. 17. Fig. 19 is a similar case. 

(e) A similar case to (d), with mutual deformities of the head and feet (figs. 20, 
21, and 22). The pictures are self-explanatory, and the analogy with acrocephalo- 
syndactyly and figs. 13 and 14 (p. 59) is obvious. There was a large lumbar spina 
bifida which does not show in the photograph. 

(f) A dimple over a displaced coccyx is a minor confirmation of this hypothesis 
which can be not infrequently found (fig. 23, p. 65). 

(g) Talipes with dislocated hip and defective development is a syndrome that 
few orthopedic surgeons can have been fortunate enough to escape meeting. It is 
hardly necessary to point out how it fits into this category. 


Fic, 18.—Case of spina bifida and talipes with hyper-extended knees. (From a cinematograph film.) 
Note the way one leg crosses the other. They can only be made to fit snugly in this way. 


(6) Effects of Pressure of Amniotic Bands 


I have seen only one case which I feel inclined to attribute to this. In it 
the effect was exactly as if on a face modelled in soft clay a handkerchief had 
been pulled across nose and cheek bones, interfering with ossification and dragging 
down the lower eyelids into a gross deformity. There was an interesting analogy 
in this case to the formation of, lumbar spina bifida which I have mentioned, in 
that the head was flattened from front to back and a cleft palate was present, 
perhaps due to the increase in distance which this flattening caused between the 
joining palatal processes. There is also a reported extra liability to cleft palate in 
cases of acrocephalo-syndactyly which might possibly have a similar origin. 


(7) Effects of Spasmodic Muscular Pressure 


Fig. 24 (p. 65) shows a full-term baby fixed in the position caused by spasmodic 
contraction of the uterus. It gives a good idea of the force of such a contraction, 
and shows the way in which the normal position of the foetus can be disarranged in 
the stress of birth, especially when the liquor amnii has escaped. It is surely not 
difficult to imagine that certain troubles can be produced in this way. 





y i i i imi : hat shown in fig. 18. It was 
Fic. 19.—Compression dimple over the shin from a similar case to t : 
caused by the ve sor of the other leg over it in a crossed position. There was no corresponding mark 
on the other leg. 


Fic. 20.—Case of large lumbar spina bifida and mutual deformities of phe fe 
(from a cinematograph film) shows how the flexed hips and hyper-extende - A n hin behind the lege 
come naturally against the forehead. The arms can quite easily be folded under the c 
while they are in this position 
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(a) The formation of a sternomastoid tumour, with subsequent torticollis from 
shortening of that muscle, is, according to Middleton, a sequel of venous stasis 
caused during compression at birth. On the analogy of Volkmann’s ischemia this 
seems to me extremely likely. 


Fic. 21.—Head of same child as shown in fig. 20. Showing depressions on either side of forehead 
exactly corresponding to soles of feet. 








Fic. 22.—Top view of same child as shown in figs. 20 and 21, showing how feet fit depressions in 
forehead. Compare with figs. 8 and 9 (pp. 55, 56). 


(b) Dislocation of a normal hip.—I have seen a baby which had a very easy,and 
uncomplicated birth conducted under skilled observation. A week or so later the 
child was found to have a recent dislocation of a normal hip, which on being reduced 
gave a perfect result. There is, of course, no proof of what actually happened, but 
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Fic. 23.—Dimple over sn § tip of a displaced coccyx in a case of talipes with spina bifida. Compare 
with “scar” over apex of bend in tibia in fig. 11 (p. 57). 




















_ Fic, 24.—Extreme compression of full-term foetus during birth. Note disarrangement of position of 
right hand and left foot, without deformity. 
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it seems to me most likely that the hip was driven out by a muscular spasm pressing 
the knee straight backwards. This straight drive of force along the axis of the bone 
would not tend to break the femur, but violence of the wrenching or dropping type 
would surely have produced the common birth fracture. 

(c) Fracture of tibia with Lackward angling.—I have had another case in which, 
following persistent and violent attempts at abortion, a baby was born normal except 
for an acute backward bend in the tibia (fig. 25). The tibia folded up as the picture 
showed, and had the expected dimple over the convexity of the bend. After an 
osteotomy it behaved exactly like a malunion of an ordinary fracture, and it promises 
to give an excellent result. If this deformity was not mechanically produced by a 
contraction of the uterus, I can think of no other explanation. It certainly was not 
due to muscular degeneration, as there was none. Note the analogy with congenital 
angulation of the tibia. 

(d) Pressure sores on sole of foot.—Another strange case which I put in as a 
curiosity, without insisting too much upon the explanation, is one which was seen by 





Fie. 25.—Fracture or bend of tibia and fibula in newborn baby. Note dimple over apex of bend, and 
how the position of this exactly corresponds (though pointing the opposite way) to that in fig. 10 (p. 57). 


Dr. Bernard Schlesinger, who very kindly gave me this photograph (fig. 26). We all 
know how quickly pressure sores can be produced upon a baby’s skin, and as this 
child was born with what exactly resemble pressure sores in exactly the place where 
uterine pressure according to me is borne by the feet, I thought this might be worth 
mentioning. In their subsequent history they behaved exactly in accord with this 
suggestion of their nature. 

(e) Birth fractures.—I do not know enough about obstetrics to be sure whether 
some birth fractures are produced by spasms of the uterus rather than by the strong 
arm of the accoucheur. 


(8) Effects of Increased Hydraulic Pressure 


The hydraulics of the foetus are of an extreme complication. But the important 
point to my argument is that the pressure of the amniotic fluid, though all pervading, 
is yet elastic; it is not a rigid fixed quantity, as it would be at the bottom of a tank, 
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but varies with the tension of the amnion and the uterus. This pressure could be 
increased in two ways, first by the amount of fluid being too large, and secondly by 
the container being too small. Probably the former is the commoner; it is difficult 
to imagine sudden hydramnios without an increase in hydraulic tension, as in an 
acute hydroccele. But I believe the latter also occurs, and in one of the cases in 
which I suspected it there was the very suggestive history that throughout the later 
stages of the pregnancy the mother was in constant pain, quite unlike anything she 
had felt with a previous child. 

With such an increase one would expect that the waves of blood sent into the 
foetal circulation from its own heart and the maternal one would be very rapidly 
diminished by the all-pervading elastic pressure. Consequently only the muscles 
and viscera close to the impulse would get a full supply, and the limbs would be in 
a condition of reduced arterial supply combined with venous stasis. The degeneration 
of muscle and stiffening of joints already described would occur just as before, but 
the nerves would be much less liable to harm than they are in mechanical pressure. 





Fic. 26.—Foot of new-born baby, showing marks suggesting pressure sores. 


Consequently the muscles which are left in contraction by whatever position the 
fetus is in should retain some power, and might even lead to typical deformities by 
their contraction.” Where there is hydramnios two further results should follow. 
First, the extra space should give the foetus room to assume, and to ‘stiffen in, 
positions that would be impossible in the normal cramped surroundings ; for instance, 
the hips might be extended. Secondly, the less close contact of the uterine walls in 
the hydramniotic cases should cause less marking of pressure dimples than normal 
(fig. 29, p. 69). 
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Fig. 27 shows an example. The child was born rigidly stiff in the position 
shown, with extended hips. The deformities of the feet and hands are what would 
be expected from a combination of the position of the limbs, the impact of the 
uterine walls, and muscular contraction. There was a history of hydramnios. 
Fig. 28 shows another baby with the same characteristics, except that the thighs 
originally were flexed and the knees extended, as in Sheldon’s case [10]. Note 
the deformity of the hands; it is obviously much more due to muscular contraction 


than to moulding. 











Fic. 27.—Case of “ arthrogryposis.”” Note extended hips. 


Finally the absence of even the normal dimples of the outer side of the elbow, 
which should be expected in such cases, is well shown in fig. 29. 

A most suggestive parallel can be drawn between these cases and a disease of sheep 
[11]. In certain flocks lambs are born with stiff limbs set out at abnormal angles, the 
state of the muscles and joints being much as described. But the interesting thing 
is that the shepherds can foretell the appearance of one of these lambs by the undue 
size of the mother’s belly. This increase in size must be due to hydramnios; this 
hydramnios must cause increased hydraulic pressure. Increased hydraulic pressure 
is what I postulated for the production of these cases of “ arthrogryposis.”’ 
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(9) Deformities Not Due to Mechanical Causes 


This section is of great importance, not so much to my argument as to the 
acceptance of it. This is because of the use of the “ absolutist fallacy’ as a means 
of attack, the objection that if it does not explain condition A it cannot explain 
condition B. 

(a) Local failures of formation, the missing fibula in congenital fractures, &c. 

(b) Ring constrictions of the extremities, for reasons given by Streeter [12]. 

(c) Sprengel’s shoulder.—I regard this as a failure of migration, analogous to 
undescended testicle. The shoulder is formed high up and should descend. If it 
does not the muscles above it cannot develop and one would expect to find them 
atrophied, as in fact one does. There are no pressure-dimples in a place excellently 
fitted to show them; and it is difficult to imagine a one-sided thrust of this sort 
being delivered by any available mechanism. 

(d) Achondroplasia and various forms of dwarfism.—These are attributed by 
Jansen [15] to selective action on certain groups of cells by temporary increases of 
hydraulic pressure during foetal life. There is no proof that these cells are sensitive 
in this way, nor that these increases occur. In addition, it would surely be expected 
that it would be common to find children showing all these different failures of 
development on top of one another in cases in which there had been an increase of 
pressure throughout pregnancy. 


(10) Alternative Explanations of Some of the Conditions Described 


(a) Degeneration of muscle.—The suggestion that this condition is a primary 
spontaneous one has two obvious weaknesses. First, it assumes a totally new 
pathological condition. Second, it does not explain the associated conditions; the 
stiffening of the joints, the deformities of the feet, and the presence of pressure- 
dimples when the legs alone are affected, and their absence in many cases when 
the arms suffer too. 

(b) Dimples are explained by Ombredanne [13] as being due to intra-uterine 
ulceration. There is this to be said for it, that cases are on record where there 
have been granulating areas over such points. However, I would simply class these 
aS pressure-sores. 

Middleton says that they mark the spots where burs will develop in later life, 
but gives no reason why they should. I do not agree that the situation of a knee 
dimple coincides with that of a housemaid’s knee. 

Lovett and Jones say, without explanations, that they are due to amniotic 
adhesions. 

Talipes.—(a) Arrest at certain stages of development is an explanation of talipes 
equino-varus that is very popular in Germany. An argument against it is that 
positions with any real resemblance to talipes do not occur in normal feetal life, 
though of course it is very possible that talipes feet have never at any time been in 
correct position. Apart from this it gives no explanation of atypical talipes. 

(b) Nervous action is often suggested, especially in cases combined with spina 
bifida. Now the nerves could only act through the muscles and muscles cannot 
produce accurately a simple club-foot, let alone any of the others. 

(c) Brockman suggests that a primary dislocation of the head of the astragalus 
is the cause of talipes equino-varus. 

Congenital fracture of the tibia.—Middleton suggests that this is due to a primary 
degeneration and shortening of the calf muscles. He does not say why the tibia 
bends sharply at one point instead of along its length like a bow. It seems to me 
quite impossible to explain my case of backward bowing by this. Admittedly the 
muscles of the calf are atrophied and contracted, but seeing they have been under 
pressure and that the heel in these cases is about opposite the middle of the tibia, 
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I think this is only to be expected. Compare the muscles above a Sprengel’s 
shoulder. ' 
Arthrogryposis.—This is explained as being due to a primary muscular degenera- 
tion. I have seen several cases in which it is confined to the fingers alone, with 
and without displacement. This is easily explainable if it is assumed to be due to 
pressure, but a primary muscular atrophy would give a very different picture. 


(11) Arguments against the Mechanical Causation of Deformities 


(a) Little [14) says that pressure cannot be the cause of talipes because it has 
been found in foetuses of three and four months old. 

(b) It is argued that spina bifida cannot be due to excessive bending of the fostus 
because this must occur at such an early stage. I cannot understand this objection, 
but itis so constantly made that I mention it. 

(c) Finally there is what is not so much an argument as a statement; the assertion 
that the folding up of mechanically compressed babies in abnormal ways is the result 
of the deformity and not its cause [9]. As far as I can grasp it this means that the 
feet in fig. 17 (p. 61) have not been shaped by being pressed together, but that they 
fit together because they have spontaneously assumed that shape. 


For most of the photographs on which my argument depends I am indebted to 
Mr. Derek Martin, of the Pathological Department of the Hospital for Sick Children, 
Great Ormond Street, London. Those who have tried themselves to photograph 
special points on small infants will understand what skill and patience has been 
needed. 
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CASES 


Persistent Acidosis in an Infant: Cause not yet ascertained.— 
REGINALD LigHTwoop, M.D., N. F. MACLAGAN, M.D., and J. G. WILLIAMS, 
M.R.C.S., L.R.C.P. 

P. H., female, aged 14 months; breast-fed until nine months old; did well until 
74 months, when she ceased to gain weight. At the time of weaning on to a 
suitable mixed diet of milk, groats, broth, &c., she began to vomit at irregular 
intervals in a somewhat projectile manner. In four weeks she lost 2 lb., and was 
brought to the Hospital for Sick Children and seen by one of us (R. L.). The 
mother reported constipation, poor appetite, and slight spasmodic movements of 
the right arm and leg. 

Examination (1.2.36).—Aged 10 months, weight 15 lb. 10 oz. Apathetic, good 
colour, fair nutrition, suspicion of dehydration, muscles surprisingly hypotonic, trace 
of albumin in urine. 
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Because of the history and clinical appearances, and especially the hypotonia, 
a presumptive diagnosis of calcinosis infantum [1, 2, 3] was made; she was not 
admitted because bad results were known to have followed the hospitalization of 
infants suffering from this condition [3]. 

Two weeks later the family physician thought she looked as though dying, and 
asked for her admission. 

Examination (Westminster Hospital, 13.2.36).—Temperature 101°, respiration 46. 
Child looked ill, but colour was good. Evidence of weight loss; hypotonic. Found to 
have bronchitis ; fauces and both tympanic membranes inflamed. Viscera normal 
to palpation. Some dehydration but also shininess and slight cedema of dorsum 
pedis. Urine: Slight albuminuria, a few leucocytes, erythrocytes and granular 
casts ; streptococci cultured. Paracentesis auris: Staphylococci culture. 

Biochemical investigation revealed a state of acidosis as evidenced by a diminished 
alkali reserve. There was no ketosis. 

She received rectal saline and glucose, and treatment for bronchitis and otitis 
media. Vomiting occurred up to four times a day. Vomitus was blood-stained on 
at least one occasion. There was moderate diarrhoea. The fever subsided in three 
days, the diarrhoea ceased, but diminished vomiting persisted for a time. Previously 
of good colour, she became waxy, and though she did not gain in weight her condition 
improved. This recovery was hardly expected because she had been so ill. The 
slight urinary infection required no treatment, and cleared spontaneously. 

She was discharged after three weeks, looking well and happy. Subsequently 
she has gained weight, and the otitis media has gradually cleared up. 

Reference to the table below shows that the acidosis, though becoming less 


marked, persisted. 


Date 


ines : 
BLoop Normal 1.2.36 18,2.36 

Calcium mgm.%, ae 8-3 11-2 — 

Phosphorus mgm.%, jad -5- 3-1 2-7 - 

Urea mgm.%, ae a t — 28 - 

Alkali reserve c.c. CO,%, — 

Chlorides mgm. of NaCl%, 


19.2.36 27.2.36 


Date 
URINE 3.2.36 13.2.50 15,280 16.2.860 17.230 20,2,80 242.36 25,2,30 24.4.56 12.58.80 








Reaction Alkaline — Acid — pHs8-0 pH7-5 _— — pH 8-5 
NHsg co- } 

efficient | -- — — 
Albumin Trace Trace ‘Trace Trace ‘Trace — Trace Trace — Nil 


- = 1% -— = = % = 


Acetone } 
bodies § Absent — Absent — — Absent Absent 


Casts _ + _ _ _— _ - Nil 
Cells — W.B.C. — W-B.C., — _ ’.B.C. W.B.C. 


R.B.C., and 
and B.C. R.B.C. 


calc, oxal. 
cryst. 
Culture Strept. — Strept. - Sterile 


Radiological examination.—No opacities visible in kidneys. Slight generalized 
decalcification of the bones. 


Discussion.—Dr. N. F. MACLAGAN said he would like to stress the fact that all the usual 
causes of acidosis had apparently been excluded in this case. There was no renal failure, 
ketosis or gross pulmonary disease. Loss of base from the gastric intestinal] tract was 4 
possibility, but the acidosis persisted long after the vomiting and diarrhea (never very 
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severe) had stopped. The alkali reserve of 21 c.c. carbon dioxide per cent. was therefore 
very difficult to explain. 


Dr. LiGHTWOOD said that, since 1931, he had been interested in a syndrome the 
description of which had not before 1935 [3) appeared in the pidiatric literature, a syndrome 
occurring in infants and characterized by failure to thrive, more or less vomiting but without 
diarrhea, a striking hypotonia of the muscles, and dehydration. All the cases he had studied 
had acquired infections while in hospital, such as otitis media, gastro-enteritis, or pnemonia, 
and had died of these. At autopsy there had been a constant and most striking feature, 
namely, coarse deposits of calcium in the renal tubules. So far it had not been possible to 
explain the symptoms or the occurrence of the calcium deposits. 

The patient presented to-day showed the same clinical picture as he had described. The 
investigations carried out, chiefly by Dr. Maclagan, indicated that she had a persistent true 
acidosis, and a strong suspicion that this case belongs to the same syndrome was thus of 
special significance. 

Subsequent to these investigations and the demonstration of acidosis in this patient, 
somewhat similar findings in a further series of four cases had been published [4]. 
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Actinomycosis of the Lung.—REGINALD WILsoN, M.D. (for DONALD 
PATERSON, M.D.). 

D. W., female, aged 9 years, developed a pleural effusion in May 1935. There 
was later evidence of consolidation of the lung and an abscess cavity in the chest- 
wall, from which sulphur granules were recovered. In August a pericardial effusion 
occurred which was aspirated and proved to be sterile. She was shown at a 
meeting of the Section in November 1935 (Proceedings, 29, 211, Sect. Dis. in 
Child. 11). Since then there has been continued improvement and she is now 
afebrile and able to be about (see fig., p. 74). 


Congenital Blindness: ? Bilateral Pseudo-glioma.— REGINALD WILSON, 
M.D. (for DONALD PATERSON, M.D.). 

T. G., male, aged 5 months. Normal full-term gestation and non-instrumental 
delivery. A yellow opacity in the centre of both eyes was noticed when the child 
was a few days old. He was otherwise entirely normal and has continued so except 
for an attack of dysentery at nine weeks. 

Family history.—No consanguinity of parents or grandparents. The mother is 
healthy, and has had no miscarriages. Her Wassermann reaction is negative. The 
patient (see chart II 14, p. 74) has one sister (II 13), aged 2 years, with normal eyes. 
One of the mother’s sisters has had two blind male children (II 8 and 10) who died 
in childhood. One of these lived for two years and never sat up. This child (II 10, 
patient’s cousin) had an eye removed at the Royal London Ophthalmic Hospital. 
The pathological report was pseudo-glioma. Another cousin (II 12) was also blind 
at birth and died in infancy. One of the patient’s uncles (I 2) died at the age of 
four months’ and was blind. 

Examination (on admission to the Westminster Hospital) showed a pale 
yellow, slightly vascularized disc which seemed to lie directly beneath the lens of 
each eye. The ophthalmologist (Mr. A. D. Griffith) suggests that the condition is 
one of double pseudo-glioma, which he describes as a fibro-cicatricial exudate 
immediately behind the lenses, part of a gross uveitis. 
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Skiagram (6.7.35) showing actinomycotic infiltration of the lung. No fluid present now. 
(Dr. Reginald Wilson’s case). 
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The black circles indicate the affected persons 
Pedigree chart of Dr. Reginald Wilson’s case of congenital blindness: ? bilateral pseudo-glioma. 
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Dr. E. A. COCKAYNE said he had no doubt that this was a developmental defect. It 
differed from Lindau’s disease clinically and in its inheritance. JLindau’s disease was not 
sex-linked. Glioma retinm, in the rare instances in which it had appeared in two generations, 
behaved as a simple dominant, being transmitted by direct descent and affecting both sexes, 
and in the familial cases also both sexes suffered alike. There could be no doubt that in the 
family shown by Dr. Wilson the condition was a sex-linked recessive, and, so far as he was 
aware, no similar family had been recorded. He thought pseudo-glioma the most probable 
diagnosis. 


Ethmoidal Suppuration with Orbital Involvement.—T. CoLvER, M.B. 
(for DONALD PATERSON, M.D.). 


S. S., female, aged 2 years and 2 months, admitted to the Hospital for Sick 
Children, 22.4.36. 

History.—Five weeks before admission the child developed measles. Four 
weeks later she was still in poor health, listless and eating very little. At this 
period she became acutely ill again, screaming and pointing to her forehead as if 
this was the site of the pain. She now refused all nourishment, “ went off her 
legs,” and became feverish. There were numerous shivering attacks. She remained 
in this condition for four days, and there gradually occurred a puffiness and redness 
of the right upper eyelid. On the next day this lid was markedly swollen, and by 
noon the palpebral fissure was obliterated. At this stage she was brought to 
hospital. 

Clinical examination.—The child looked moderately ill, but could sit up 
voluntarily. Temperature 100°. Pulse 122. Respirations 28. The right palpebral 
fissure was obliterated by the upper eyelid, which was red, swollen and oedematous. 
Only with difficulty could it be raised sufficiently to examine the globe. 

The eye.—Definite proptosis. The eye was almost fixed, a very slight amount 
of lateral movement alone being possible. Marked cedema of the conjunctiva. 
Fundus normal. Pupil showed a diminished light reaction. 

Progress before treatment.—The pulse rose steadily during the first eighteen hours 
in hospital, and at this stage, operation was performed. 

Treatment.— Under a general anesthetic the right ethmoid bone was exposed by 
a curved incision medial to the inner canthus. The ethmoidal cells were opened 
and pus welled up into the wound. External drainage was instituted. 

Progress after operation._-On the second day after operation there was marked 
diminution in the swelling of the upper eyelid, the eye was now exposed and eye 
movements were present, though not yet full. Three days later complete eye- 
movements were present. Improvement in the general condition was slightly 
protracted by a right otitis media, which developed three days after the operation. 

Investigations.—(1) The organism isolated from the pus in the ethmoid was 
Staphylococcus aureus. (2) Leucocyte count on admission: 18,000 per c.mm., 
84% polymorphonuclears. (3) Leucocyte count seven days after operation: 10,800 
per c.mm., 71% polymorphonuclears. (4) X-ray examination of sinuses on admission 
showed a slight opacity of the right ethmoid cells. 


Subarachnoid Hzmorrhage (? of Traumatic Origin)—G. H. NEwns, 
M.D. (for DONALD PATERSON, M.D.). 


B. U., male, aged 7 years, admitted to hospital on 27.3.36. Four weeks before 
admission he fell and struck his head against a chair. A lump appeared on the left 
side of the head and remained for a few days. He was stunned at the time but did 
not lose consciousness. One week later he developed mumps. From this he quite 
recovered and returned to school. Three days before admission he had a sudden 
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pain in the left side of the head. He rapidly became drowsy and had occasional 
delirium. He did not actually lose consciousness. 

On examination.—The child was mentally confused and was unable to answer 
simple questions. His reaction time was much prolonged. No abnormal signs 
whatever were found in the nervous system. The optic fundi were normal. 

Investigations.—Cerebrospinal fluid: 27.3.36: Blood-stained fluid. Yellow 
coloration after blood had clotted. Van den Bergh: Weak positive. Other con- 
stituents normal. No organisms. Culture sterile. 2.4.36: Xanthochromia. 50 
lymphocytes perc.mm. Chlorides and protein normal. Culture sterile. 17.4.36: 
Very faintly yellow fluid. 10 cells per c.mm. Other constituents normal. 
Wassermann reaction negative. An encephalogram showed poor filling of the left 
lateral ventricle and displacement of the ventricles to the right. 24.4.36: Two 
trephine holes were made on the left side of the mid-line. No evidence of subdural 
hemorrhage was found. An exploring needle was passed deeply into the cerebrum 
but encountered no resistance. 


Infantile Myxcedema.—K. H. TALLERMAN, M.D. 


S. I., female, aged 5 years, first seen on 11.5.36. Her mother complained that 
she was walking imperfectly and not growing, and although this had been noted for 
three years medical advice had not been sought. Until 2 years of age she is said to 
have seemed normal, but she was as big at 18 months of age as she is now. 

Family history.—Five other healthy children, three older and two younger. 
These are all normal, and there is no history of ill-health in the family. 

Previous history.—Birth-weight 4 lb. 7 oz. Breast-fed till 9 months, at which 
age a mixed diet was started. No cod-liver oil was given in infancy. She teethed 
normally, but her teeth are said to have decayed rapidly. She sat up at 5 months, 
crawled at 13 months, and walked at 22 months of age. She commenced to say 
words at 2 years of age, and now can say short sentences, but does not talk 
properly. She suffered from chicken-pox, measles, and whooping-cough, all before 
the age of 3 years; no other illnesses. Has always been constipated. As a young 
baby:she gained weight, and seemed normal in her progress, though never very active. 

On examination (11.5.36).—The child has the typical facies of thyroid insufficiency. 
Height, 2 ft. 6 in. (normal for age 3 ft. 64 in.). Weight 24 lb. 10 oz. (normal for 
age 40 lb.) The skin is dry and the hair coarse. Thyroid gland not palpable. 
She is pot-bellied, and a small umbilical hernia is present. There are well-marked 
supraclavicular pads of fat. Pulse rather rapid ; rate 112. Temperature 97-9". 
The child is obviously mentally backward (see fig., p. 77). 

X-ray examination (Dr. Hilliard) (11.5.36) shows periosteal new bone formation 
on the inner sides of the shafts of the tibiz. The ends of the diaphyses of both 
femora and of both tibiw are splayed and a little irregular. Epiphyses for the 
femoral heads have not yet begun to ossify. There is also a little splaying, 
irregularity and delay of ossification in the wrists. No evidence of rickets. 

Thyroid extract was prescribed following her first attendance at hospital eleven 
days ago and she has already improved. Previous to this she had never received 
any treatment whatever. 





Discussion.—Dr. DONALD PATERSON said that myxcedema was very rarely seen in 
young children. 


Dr. COCKAYNE agreed with Dr. Paterson that infantile myxcedema was very rare ; he had 
seen only one undoubted example. He thought Dr. Tallerman had established the diagnosis 
in this case. He believed that the prognosis was much better than in cretinism, because 
during the most critical period of development the brain received an adequate supply of the 
thyroid hormone. 











77 Section for the Study of Disease in Children 1437 





S.L., aged 5 years, with normal control of same age. (Dr. Tallerman’s 
case of infantile myxcdema). 


Pneumothorax and Bronchial Collapse following a Chest Injury.— 
P. R. EvANS, M.R.C.P. (for WILFRID SHELDON, M.D.). 


O. B., female, aged 9 years. 

18.9.33: Knocked down by motor-car; wheel said to have passed over chest. 
Admitted to hospital: pulse 160; surgical emphysema of front of chest, neck, and 
face up to eyes. Pain right upper ribs. Signs of right pneumothorax. 

Skiagram: Third and fourth right ribs fractured. Surgical emphysema left 
chest and face. Right pneumothorax, heart displaced to left (fig. 1). 

23.9.33 : Surgical emphysema absent. 

25.9.33 : Movement of right side of chest returned. General condition/good. 

Skiagrams (28.9.33 and 6.10.33): Further collapse of right lung, but diminution 
of pneumothorax. Heart and trachea displaced to right. Fluid in right pleural 
cavity (fig. 2). 

Skiagram (16.10.33): Appearance suggesting a large pleural hernia to right. 

Skiagrams (23.10.33 and 30.10.33) : Decrease of air and apparent increase of 
fluid in pleural cavity. 

28.10.33: Signs on right side of chest: movement at base only, trachea and 
heart displaced to right; dullness on percussion except at base; bronchial or tracheal 
breath sounds in right subclavicular region, diminished breath sounds elsewhere. 

2.11.33: Bronchoscopy (Mr. V. E. Negus). Walls of right main bronchus 
collapsed, with no respiratory movement or froth, no granulation; walls appear 
alherent. Small-size cesophageal bougie not admitted. 

13.11.33 : 25 c.c. fluid aspirated from right pleural cavity, 430 c.c. air injected. 

14.11.33 : Small amount of fluid in large pneumothorax. 
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Skiagrams (21.11.33, 1.12.33, and 7.12.33): Pneumothorax diminishing and ‘ 
mediastinum shifting farther to right. 

23.11.33: Bronchoscopy: impossible to push special bougies through 
obstruction. 

7.12.33: Early finger clubbing. 














Fig, 2 (28.9.33).—Diminution of pneumothorax ; massive collapse of right lung. 


Skiagrams (22.12.33 and 15.1.84): No pneumothorax, right lung collapsed. 

1934: Four bronchoscopies performed by Mr. Tudor Edwards, resulting in some 
aeration of right lung. 

20.4.36 : Patient at home; she gets occasional bursts of coughing with tempera- 
ture 101°, no sputum. Otherwise well; recently won 100 yards’ race at school. 
Normal percussion note and harsh vesicular breath sounds over right upper lobe, 
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dullness and absent breath sounds right lower lobe; heart completely to right of 











a sternum, trachea deviated to right. 
ugh 
Fic. 4 (22,.4,86).—Re-expansion of right upper lobe. 
Skiagram.—Heart and trachea in right hemithorax ; upper lobe has re-expanded, 
lower and middle lobes still collapsed (fig. 4). 

- Myopathy.—J. V. BrairHwalrTE, M.D. 

C. B., female, aged 5 years, admitted for difficulty in walking and muscular 
a: weakness. 
ol. Family history.—One younger child stillborn. No family history of myopathy 
1e, or paralysis. 
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The child did not walk until nearly three years old; since then she has never 
walked any distance without “falling about.” 

On examination.—Height 37 inches; weight 46 lb. Marked lordosis; stands 
with feet apart; gait waddling. Wasting of upper arms; some pseudo-hypertrophy 
of calves and vasti. 

Tendon-jerks absent ; abdominal reflexes normal ; plantar reflexes flexor. Muscles 
respond feebly to faradism. 

On rising from lying on her back child “ climbs up her legs.” 

Investigations.—Blood creatine 3-6 mgm.% (normal 1-5-2). Blood creatinin 
1-4 mgm.% (normal 1-2). 


Dr. COCKAYNE said it was recognized that girls occasionally suffered from pseudohyper- 
trophic muscular dystrophy. It seemed probable that in such cases the dystrophy was 
inherited as an autosomal recessive and not in the usual way as a sex-linked recessive. 

The only way to prove this would be to take the girls only and find out the percentage 
born of first-cousin marriages; since isolated cases in boys might belong to either type they 
should be disregarded. The parents of the only two girls he had seen in recent years had 
been unrelated, but, if the dystrophy was an autosomal recessive in some families, there 
must be about as many boys as girls in these families, and it was suggestive that a few years 
ago he saw a boy, whose parents were first cousins, who was the only affected member 
of his family. 
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DISCUSSION ON THE ATIOLOGY AND TREATMENT 
OF FIBROUS STRICTURE OF THE RECTUM (INCLUDING 
LYMPHOGRANULOMA INGUINALE) 


OPENING PAPER 
By R. BENSAUDE and A. LAMBLING (Paris) 


BECAUSE of their frequency, the inflammatory strictures of the rectum may be 
considered as the true stenosing disease of that organ. Indeed, between 1910 and 
1936, one of us has had occasion to observe 315 cases of non-neoplastic stricture, 
among which we found 288 inflammatory cases, 3 congenital, 23 cicatricial (of the 
latter, 18 were post-operative and 5 radiotherapic), finally one actinomycotic 
stricture. 

In this brief communication we wish to emphasize only conclusive or new 
observations which our considerable clinical material has enabled us to compile. 
Since 1931 we have been able to follow up 158 strictures (88 women and 70!men), 
to which we have applied modern biological methods of study. 

We undoubtedly owe to the test originated by Frei in 1925 (figs. 1a and lib) 














Fic. la.—Aspects of a Dmelcos negative reaction (the upper Fic. 1b.— Schematic 
one), and of two positive Frei reactions. (The two lower ones). horizontal sections of the 
same three reactions. 


SEPT.—Sura. 1 
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the possibility of attributing to subacute lymphogranulomatosis (also known ag 
poradenitis or poradenolymphitis) so authoritatively isolated in 1913 by Nicolas 
and Favre in its inguinal form, the majority, if not all, of the so-called 
“inflammatory ’’ strictures of the rectum. 

From personal experience we are convinced of the almost absolute specificity of 
this test. We have in fact, since 1931, made 699 tests, 245 on cases exhibiting 
various lymphogranulomatous lesions, and 67 on patients suffering from other 
diseases, used as controls. Among the latter we have had only one doubtful 
reaction, all the others have reacted negatively. 

In 88% of our patients Frei’s reaction has been positive, as shown in the table 
below :— 

Strictures Proctitis 
4 so 
Frei positive... es ad on 104 (86-69%) 74 (92-5% 
Frei doubtful ; ll 4 
Frei negative... wad - ws: 5 2 


Objections might be formulated against this statement to the effect that the 
presence of a positive Frei reaction indicates only the existence of a lymphogranulo- 
matous infection, and does not imply the lymphogranulomatous nature of the 
inguinal or rectal lesions. A great number of experimental and clinical observations 
have confirmed the significance of the Frei reaction. It is well known that 
Hellerstr6m and Waren were the first to inoculate lymphogranuloma into the 
monkey through intracerebral injections of ganglionic material. One of us, together 
with Ravaut, Levaditi, and Cachera, performed the same experiment with material 
obtained from a proliferous proctitis. Later still, vegetations taken from a stricture 
by Laederich, Levaditi, Mamou, and Beauchésne, produced similar results. Therefore 
experimentation has confirmed the common origin of the following three types of 
cases : the inguinal bubo, the proctitis, and the stricture, since in all these inoculation 
in the monkey produced a meningo-encephalitis of a special type, the lympho- 
granulomatous nature of which was biologically confirmed. In fact, a specific and 
active antigen can be prepared with material obtained from these lesions, as the 
observation of patients suffering from true lymphogranulomatosis has demonstrated. 

Clinical arguments are also convincing. No venereal disease gives a better 
explanation of the symptomatology of rectal strictures than lymphogranulomatosis. 
There are in particular certain manifestations often associated with rectal lesions, 
fistulas and peri-anal abscesses, inguinal buboes and genital elephantiasis (see table 
below, and figs. 2 and 3), which cannot be satisfactorily explained by the classical 
opinion, that is to say, by gonococcemia, chancroid or, especially, syphilis. 


With genital With ano-perineal 
elephantiasis elephantiasis 
With peri-anal With inguinal With inguinal (Associated or not with 
Simple fistulas buboes buboes and fistulas fistulas and buboes) 


Strictures 158 85 39 24 10 10 9 
Proctitis 90 57 16 12 5 2 9 

These were usually interpreted as being complications secondary to ordinary 
pyogenic infection, whereas in reality they were of lymphogranulomatous nature, 
just as the rectal lesions which they may either precede, follow, or accompany. 
Therefore their diagnostic value is great. 

Clinical experience also gives striking examples of the relationship between these 
various manifestations, such as the case shown to us by Oury, Chéne and Poirier, 
who observed over an eighteen-month period, the occurrence of a right inguinal 
poradenitis, followed by rectal stenosis and finally by a left inguinal poradenitis. 

Furthermore, certain observations have the value of experiments particularly in 
the case of Nicolas Favre’s lingual disease, with cervical bubo (Buschke, Curth, 
Bloom) contracted after buccal coitus, as well as of contamination caused by sodomy 
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contacts (proctitis of the passive pederast whose partner has inguinal poradenitis or 
inversely) on which several observations have been published. 

Therefore, the clinical probabilities, the results of experiments and the biological 
proof converge to lymphogranulomatous disease, and it is to this disease that the 
peculiar clinical syndrome of the inflammatory stricture of the rectum must be 
attributed. 


wal 


4 


wa 


Fic. 2.—Stricture of the rectum with ano-genital elephantiasis in a woman. 


Yet all statistics show a number of observations in which proof of the nature of 
the lymphogranulomatous lesions has not been obtained. 
##" Now is the time to determine the place occupied by other venereal diseases, or 
other infections, such as tuberculosis. It is well known that Fournier considered 
syphilis to be the chief cause of rectal stenosis, and according to a number of 
authors, especially in France, patients suffering from rectal stenosis are considered 
poly-venereal- cases in whom it is difficult to ascertain the role played by syphilis, 
lymphogranulomatosis, chancroid infection and gonorrhea. 

To find out;the frequency of gonorrhceal infection in our patients we have 
performed, with Dr. Lagarde, the gono-reaction, which gave us the following results : 
Gono-reaction very slightly positive + 15 cases 
: slightly * ++ 18 ,, 
» moderately os +++ D wv 


strongly +444 as 
Ser’.—Sure. 1 
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In all 43 reactions out of 94 proved abnormal, which gave a maximum percentage 
of 45% of cases in which gonorrhcea could be suspected. 

Infection by chancroid is still less often to be blamed. We have traced it through 
the intradermal reaction, Ducrey’s vaccine (Dmelcos) known also under the name of 
Nicolle-Reenstierna reaction. 


Chancroid reaction Stenosis (120) Proctitis (80) 
Dmelcos positive ine aie ao 13 cases 16 cases 
Dmeleos doubtful eee -- soe 1 case 1 case 
Dmelcos negative so =~ ste 106 cases 63 cases 
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Fia. 3.—Stricture of the rectum with fistule and ano-genital elepbantiasis in a man. 


Only 14-5% of our patients showed an allergic Dmelcos reaction. Knowing as 
we do, how accurately this test reveals the infection by chancroid, it must be 
admitted that this last infection played no part in the etiology of these lesions. 
Chancroid and gonorrhceal infections seem to be accidental and their co-existence 
is due to the chance of contaminations. 

This observation does not apply at first sight to syphilis which we have been able 
to detect from clinical examinations and case-histories, as well as serologically, in 
96 out of 150 of the cases which we had particularly observed from this angle; thus 
the proportion obtained was 64% of the cases. It is readily understandable that 
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such percentage may have been an evident confirmation of Fournier’s conception 
of sypbiloma. 

To this hypothesis of the origin of syphilitic rectal lesions, however, a number of 
objections may be raised, as follows :-— 


(a) The rectal stenoses, although so well individualized from a clinical point of 
view and so similar to one another, do not, strictly speaking, belong to any of the 
stages of syphilis. Our statistics show that syphilis has been either contemporary 
or anterior from 1 to 10 years, and even from 21 to 40 years. 

(b) Although we are dealing with developing and regularly extending lesions, in 
the majority of cases no serologic modifications (Wassermann reaction negative in 
112 of 150 cases) are shown. 

(c) Antisyphilitic treatment is totally ineffective even in the case of lesions of 
recent date, which continue to develop although the Wassermann reaction becomes 
absolutely negative as a result of the treatment. 

(d) Syphilis is not a convincing explanation of a certain number of clinical 
manifestations specific to strictures, such as genital elephantiasis, inguinal bubo, or 
peri-rectal suppuration. 

(e) Real syphilitic contamination after the appearance of rectal lesions has been 
found (four times in our statistics). 

On the whole, observations, both clinicak and biological, allow us now to deny the 
role of syphilis in the origin of rectal strictures, contrary to the opinion which one 
of us had expressed before lymphogranulomatosis was known. 

Turning now to non-venereal diseases, we note that some of them cause 
strictures of the terminal end of the intestine, but in such cases the clinical aspect 
of stenosis is different from the lymphogranulomatous strictures. In fact, in one of 
our cases of actinomycosis, the rectum had the aspect of a ligneous tunnel, utterly 
different from the other strictures under observation. In two other cases of 
stenosis which we believed likely to be due to tuberculosis, the stricture had quite a 
peculiar aspect. In the first case, there was an annular stricture at 10 cm. with 
proliferous proctitis ; in the other case there was a double stricture, one at 6, and 
the other at 15 cm. In none of these early cases had Frei’s reaction been tested. 

Certain authors, however, have described as being of tuberculous origin some 
strictures of a venereal type and have tried to prove their nature either by guinea- 
pig inoculation (Gougerot) or by the presence of Koch's bacilli in. biopsy (Hudelo, 
Caillau and Pierrot, Moulonguet). These observations have not been confirmed by 
other authors, and one may well wonder, with Frei, whether the presence of bacilli 
in the tissues of these strictures was not due to a secondary infection by Koch's 
bacillus, of an originally lymphogranulomatous lesion. 

Finally, cases of low rectal strictures have been reported in connexion with 
ulcerative colitis and dysentery. One of us saw, during the war, a 16-year old boy 
suffering from a bad form of amoebic dysentery ; three years after the onset of the 
disease, he had a stricture 6 cm. from the rectum, as well as vegetations on the 
rectal mucosa. The Frei test is lacking in the history of this case—it did not exist 
at the time—therefore one may well wonder now, if there was not a dual infection— 
dysentery as well as lymphogranulomatosis. 

Since lymphogranulomatosis is alone responsible for these strictures, how can 
one explain those cases in which Frei’s reaction is negative, as it was in five of our 
patients. A great number of these negative reactions, as well as some of the 
doubtful ones, are due to the use of old antigens. It may be mentioned that 
reactions obtained with antigens of animal origin (monkey antigens) seemed as a 
whole weaker and sometimes more difficult to interpret. This objection is not true 
for our five patients, who had been tested several times with various and active 
antigens. In four of these we feel justified in mentioning, to explain the failure 
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of Frei’s reaction, their momentary or definite anergic state. In fact, they were 
typical cases of rectal lymphogranulomatosis: in one of these there were multiple 
perineo-anal gluteal fistula, the other showed a right suppurative inguinal bubo; 
two others, both women, suffered from a typical elephantiasis of the major labia, 
And what authorizes us to mention anergy in these cases, is that the hemo- 
reaction? in two of these patients was positive, and caused an increase in Frei’s 
reaction in another patient. 

One case is still to be dealt with which cannot be connected with Nicolas 
Favre's disease. We find it instructive, because it is a true example of a stenosis of 
different origin, which, due to a too rapid examination, was by mistake classified as 
a case of lymphogranulomatosis. The patient was a woman aged 25, who had a 
stricture having the form of a cylindrical cord dividing the rectal lumen from 
back to front. This cord was at first unnoticed, concealed, as it was by lesions of a 
proctitis secondary to rectal stenosis. . In fact, this condition dated back to a subacute 
infection which had been complicated by a peri-rectal suppuration, opening into the 
rectum and vagina, and in which cicatrization had produced these very peculiar 
deformations. We are convinced that several observations grouped under the 
name of inflammatory strictures and imputed to tuberculosis, to mycosis, or to 
other infections, are caused as in the latter case, by rectal lesions clinically quite 
different, and are thus by mistake thrown into the discussion. 

Two facts predominate in the pathogenesis of the lymphogranulomatous lesions ; 
the point of inoculation and the lymphatic distribution which corresponds to it. 

In women, the infecting chancre is generally deeply vaginal, and this explains the 
infrequency, in the female sex, of inguinal poradenitis which necessitates an 
inoculation in the region of the external genital organs. On the other hand, the 
deep genital region is in intimate lymphatic connexion with the peri-rectal tissues, 
and this is the reason why, in women, rectal strictures of genital origin are formed 
from without inwards. The initial lesions are at first peri-rectal before invading 
the mucous membrane. 

In men, the infection following normal sexual relations, first gives a chancre of 
the penis and inguinal adenitis. It is exceptional (we have only found one case) for 
the infection to reach the pelvis by lymphatic paths, or the rectum from the inguinal 
area. Thus in the great majority of cases, rectal lymphogranulomatosis in the male 
can only be explained by a direct contamination of the organ. Sodomy, therefore, 
appears not as an etiologic factor of stricture, but as an indispensable stage in the 
pathogenic mechanism. 

Nearly 80% of our male patients have confessed the practice of sodomy ; this 
percentage is certainly inferior to the truth, but is sufficient to confirm the importance 
of rectal coitus. Moreover, one can conceive that this mode of rectal inoculation 
from within outwards causes lesions of proctitis without lessening the calibre of 
the organ, and that the stricture, if it appears, becomes apparent only as a secondary 
complication. 

It results from these considerations that, in women, the stricture must be the 
usual lesion, and proctitis the exceptional lesion, whereas in men strictures and 
proctitis must be almost equally frequent. This latter, as our methods of diagnosis 
improve, seems to occur even more frequently. Our statistics are now sufficiently 
extensive to enable us to confirm this hypothesis, and we find 88 strictures in females 
to 12 cases of proctitis, and in males 70 strictures to 78 cases of proctitis. 

The variations in the statistics concerning the frequency of the lesions in each 
sex can be explained in the same manner.. In the large centres where sodomy is, 
unfortunately, widespread, the stricture is nearly as frequent in men as in women. 

1 Hellerstrém was the first to declare that intravenous injection of lymphogranulomatons antigen 


gave a febrile reaction in patients suffering with Nicolas Favre’s disease, and in this disease only. 
Under the name of Hemo-reaction, Ravaut used it as a factor in the diagnosis, 
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On the other hand, when the infection is transmitted by normal sexual relations, 
stenosis is exceptional in men, and lymphogranulomatosis seems to have a clinical 
interpretation particular to each sex, rectal stricture in the female, inguinal 
poradenitis in the male. 

To conclude: Sodomy is the reason for the frequency with which the different 
venereal diseases are seen in these patients who later constitute a regular clientele 
of prostitutes and so, naturally, are exposed to all contaminations. 

Therapeutics represents the most deceptive chapter in the history of rectal 
lymphogranulomatosis. None of the means proposed to date—and they are numerous 
-—can be credited with the cure of a single case of stricture of the rectum, but these 
patients should, nevertheless, be medically supervised, all the more meticulously as 
we are without a specific treatment to combat their ailment. 

Surgery, apart from the colostomy and the minor interventions which an abscess 
or a fistula may require, seems for the present to give way to medical therapeutics. 
At the Forty-third French Congress of Surgery (1934) the great majority of the 
surgeons, Professor Hartmann being one of the exceptions, agreed to condemn the 
procedure of amputation of the rectum, which provokes in nearly all cases a 
recurrence under the form of cicatricial stricture or simple proctitis. Perhaps it 
may become necessary to modify such a formal condemnation. If in nine of our 
operated cases we find seven recurrences, we may nevertheless report two 
observations concerning subjects operated upon six or seven years ago who no longer 
present any active local lesion. We know that recurrences are due to the degree of 
lymphogranulomatous peri-proctitis which surrounds the rectum with a thick and 
adherent mass of fibrous tissue, and the surgeon can hardly hope to rid his patient 
of this peri-proctitis completely, since he is often obliged to carve into the mass in 
order to liberate the organ. In these circumstances one wonders whether it would 
not be advisable to precede—and above all to follow—the operation by the usual 
anti-infectious medications which we will mention later. 

Diathermic dilatation appears to us to be the basic treatment of the ailment, 
Not only does it permit the colostomy to be postponed or even avoided altogether. 
but it has, in addition to its mechanical action, a congestive and healing effect on 
tissues which are becoming sclerosed. Introduced into therapeutics by one of us and 
a pupil, Marchand, in 1925, it bids fair to replace to advantage the simple dilatation 
with metal bougie or rubber catheter. A treatment of about twenty minutes every 
two or three days, for ten or twelve applications, is recommended. Used with 
prudence it is a therapeutic means, practically without danger. Over a period of 
ten years, more than 20,000 treatments have been given at the proctological clinic 
which one of us directs at the Hépital Saint Antoine. Only once have we had to 
deplore a fatal accident (peritonitis with perforation). This was reported by Professor 
Grégoire at the Congrés Francaise de Chirurgie de Paris in 1934. It should not 
argue against diathermic dilatation, for identical and more numerous accidents have 
been observed with simple mechanical dilatation. 

Radiotherapy, which is still reeommended by certain authors, has been applied 
by our collaborator, Dr. Marchand, in 20 cases. In ten the results were negative, in 
four, rectal suppuration seemed to diminish, but only temporarily, without any 
objective amelioration of the lesions; in six cases the condition was aggravated, 
particularly in four patients affected with inflammatory ischio-rectal infiltrations 
which were the seat of an extensive purulent and extremely painful suppuration. 

With diathermy, the therapeutics remain above all essentially medical. The 
general condition of the patients is carefully supervised. We have seen veritable 
resurrections following rest cures, altitude cures, liver, vitamin, and ferric pre- 
parations, and certain solution of amino-acids (histidine). 

In the same way, local antisepsis is part of the daily hygiene of stricture. 
Mild antiseptic enemas of 100 to 150 gr. of 1: 500 of methylene blue; of trypa- 
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flavine; of 1: 400 of Lugol’s solution or of 3: 700 of Ziehl solution, carbol fuchsin, 
are prescribed. 

Purulent stasis and constipation should be avoided with meticulous care. 

General anti-infectious treatment, be it chemical or biological, is undoubtedly the 
therapeutics of the future. At the present time no treatment stands out as a 
specific, and in order to be convinced one has only to study a list of the methods 
which have been recommended. We mention here only those methods which we. 
have used personally. 

It is illusory to hope to obtain any effect on rectal lesions by treating the 
associated venereal infections. Neither anti-syphilitic treatment, nor anti-gonococcal 
or chancroid vaccination have given us any results. 

Among the biological methods (convalescent or immunized horse serum, 
vaccination) we are only now beginning the use of intravenous antigenotherapy ; 
therefore we have not yet formed a personal opinion of its efficacy. The results 
obtained thus far by other authors are somewhat contradictory: intravenous anti- 
genotherapy (Hellerstrém, Ravaut, Gay, Chevallier, de Grégoire, Flandin), intra- 
dermic (Wien and Pulstein), and subcutaneous (Jonesco, Mihaesti, Jacobovici). 
Several of our patients treated by one of these methods before attending our clinic, 
had received no benefit whatever from them, but from another source we have 
heard of good results (Dr. Marks); and Ravaut at the Congrés Francaise de 
Chirurgie in 1934, reported a very convincing report of amelioration of one of our 
patients. 

For the present we believe that the chemical anti-infectious medication is one 
that should be used. Besides gold salts—much used in Germany but which we have 
employed only for patients affected concurrently with chronic rheumatism—we 
are acquainted with sodium salicylate, antimony salt and iodo-iodide solution which 
we have applied to nearly 150 patients. 

10:100 sodium salicylate solution, recommended for inguinal poradenitis by 
Chevallier, is used intravenously in 1 to 2 gramme doses in 10: 100 glucose solution. 
Each treatment consists of a series of about fifteen injections given every two or 
three days. On the whole the product is well tolerated, but certain patients 
experience reactions (of shock); these are generally mild. The functional and 
objective improvement has seemed to us to be less constant than with iodine. 

Among the antimony salts, we have used almost exclusively, by intravenous 
injection, a solution of 1:100 of tartar stibiate (potash emetic) especially purified 
and coming from England (Laboratoires Bruneau) for intramuscular injection, 
stibio-thio-malate of lithium (Laboratoires Rhone-Poulenc). These two products 
are well tolerated and only occasionally give rise (as indeed do all antimony 
products), to a reaction consisting of attacks of coughing and diffuse articular and 
muscular pains, the intensity of which varies much in different subjects. 

We prefer 1: 100 iodo-iodide solution of lugol. Apart from its anti-infectious 
action, it usually acts in a remarkable way on the general condition of patients. 
Mixed in the syringe until decoloration occurs with a 20: 100 solution of hyposulphite 
of soda (Ravaut method) it is used in tri-weekly intravenous injections in progressive 
doses of 5, 10, 15, and even 20 c.c., each treatment consisting of a series of 15 to 20 
injections, and a total of 250 to 300 c.c. of lugol. Cutaneous and general intolerance 
are exceptional and the use of this medication is without danger, except in cases of 
latent pulmonary tuberculosis when activation is a risk. In the interval between 
the series of injections, lugol may be given by mouth. Oral administration is less 
active and, in spite of the usual precautions, not well tolerated. 

We have no illusions as to the value of the results obtained with these different 
medications in rectal stenosis. We repeat that we have never yet witnessed the 
disappearance of a stricture. However, from the functional point of view, the 
results are appreciable, the tenesmus becomes less frequent, the suppuration ceases, 
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and patients whose rectal lesions represent a veritable social infirmity, may resume 
an almost normal professional activity. 

However, if the treatment of advanced rectal stenoses can only check the 
ailment and limit its extension, it may perhaps do more in recent cases of proctitis. 

Therapeutic success is therefore closely linked with early diagnosis, but although 
the latter is usually based on the hypertrophic and vegetating aspect of the lesions, 
lymphogranulomatous proctitis may at first assume a simple congested, cedematous, 
or erosive character which may easily be misleading. 

The importance of associated lesions, such as fistulas, buboes, and elephantiasis, 
which we have observed in 33 out of 90 of our cases is therefore obvious. Such 
observations bring forth the true significance of rectal lesions. In all cases the Frei 
test will be resorted to for diagnostic confirmation. 

Although lymphogranulomatous proctitis too frequently does not respond to 
treatment, we have none the less observed complete anatomic cure in three of 
our cases. It may, therefore, be hoped that when we are better equipped to fight 
the virus of lymphogranuloma, early detection and treatment of proctitis will furnish 
means of preventing inflammatory strictures of the rectum. Then, when this 
prophylactic surveillance is extended to include chronic ulceration of the genital 
organs, we may perhaps witness the progressive disappearance of lymphogranulom- 
atosis. The varied clinical aspects of lymphogranuloma have only quite recently 
been associated with a common etiology, thanks to the close co-operation of clinical, 
biological, and experimental work. It is strange to observe that by simple clinical 
observation they had clearly been described and grouped in a single syndrome nearly 
a century ago, in 1849, by Huguier, a physician in the Saint Louis Hospital, Paris, 
under the name of © anovulvare esthiomenus.” 


G. M. Findlay: In the medical literature, of the past hundred years, there are 
described cases of non-malignant stricture of the rectum of obscure etiology. The 
characteristics of these cases as outlined by Stannus (1933) are: (1) The marked 
preponderence of the female sex; (2) the long progressive history, beginning with 
proctitis and ending in stricture; (3) the characteristic position of the stricture— 
from 3 to 8 em. above the anus; (4) the infiltrative character and indiarubber-like 
consistency of the lesion ; (5) the fact that the mucous membrane actually covering 
the lesion is intact, whereas that below the stricture, together with the skin above 
the anus, is commonly the seat of ulceration and polyposis; (6) the formation of 
fistula below the stricture. 

The cause of this form of stricture has at times been variously ascribed to 
syphilis, tuberculosis, gonorrhea, or chancroid. The clue to its true etiology lies in 
the fact that on occasion the stricture in the rectum is associated with elephantiasis 
of the external female genitals. This vulval elephantiasis corresponds, in its turn, 
to elephantiasis of the penis and scrotum in the male, while these lesions are 
invariably associated with a primary genital lesion and swelling of the inguinal 
glands, the condition known as climatic bubo or lymphogranuloma inguinale. The 
rectal stricture is thus merely part of a more generalized condition variously termed 
esthioméne or the genito-ano-rectal syndrome. 

The relation between the genital lesions of lymphogranuloma inguinale and 
stricture of the rectum was first suspected by Frei (1927), who conceived the idea 
that it would be worth while trying the lymphogranuloma inguinale intradermal 
reaction (the Frei-Hoffmann test) in cases of rectal stricture. In 1928 Frei and 
Koppel reported that this intradermal test was positive in five patients with rectal 
stricture—four women and one man. These results were soon confirmed by Koppel 
(1929), Jersild (1930-1931), and others, both on the Continent and in America. In 
addition Nicolas, Lebeuf and Charpy (1932), with an antigen prepared from the pus 
removed from a fistula in a case of rectal stricture, obtained positive skin reactions 
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in patients suffering from lymphogranuloma inguinale. Finally, Ravaut, Levaditi, 
Lambling and Cachera (1932), and Laederich, Levaditi, Mamou and Beauchesne 
(1932), by an ingenious technique, isolated from inflamed rectal tissue a virus 
which agreed in every way with the viruses isolated from cases of lymphogranuloma 
inguinale by Hellerstrém and Wassén (1930), Levaditi et al. (1931) and Findlay 
(1932). A similar virus isolated by Mocquot, Levaditi, and Reinié (1935), from an 
inflammatory condition of the colon, proved of considerable interest, for with this 
strain Levaditi, Mollaret, and Reinié (1935) produced the histological changes 
characteristic of lymphogranuloma inguinale in the rectum of chimpanzees by direct 
inoculation into the mucosa, while in human volunteers they reproduced the primary 
penile sore with involvement of the inguinal glands—the lesions typical of lympho- 
ranuloma inguinale. A green monkey Cercopithecus callithrix was inoculated 
Findlay, 1935) immediately anterior to the rectum, with a viras isolated in this 
country from the enlarged inguinal glands of a patient with genital lympho- 
granuloma inguinale and passed through mouse brains. Ten days after inoculation 
the monkey was killed and a swelling about the size of a hazel-nut was found at 
the site of injection, while the mesenteric glands were swollen. From the inflamed 
tissues involving the rectal wall—which histologically were characteristic of 
lymphogranuloma inguinale—and from the mesenteric lymph-nodes there was 
recovered a virus that produced meningitis in mice and resembled in all respects the 
virus of lymphogranuloma inguinale. There is thus little doubt that the same virus 
is responsible both for the genital lesions of lymphogranuloma inguinale and for 
the rectal.lesions associated with certain cases of stricture. 

Before describing experimental results obtained in this country in cases of rectal 
stricture, it may not be out of place to mention briefly certain properties of the 
virus of climatic bubo. Although on rare occasions extragenital infections have been 
recorded, in the vast majority of cases the disease is contracted during coitus. In the 
male the primary sore, not unlike a small herpetic ulcer, is generally found either on 
the glans-penis or on the foreskin ; at the end of a few days it disappears and the 
period of direct infectivity is at an end. The virus is not carried by the blood- 
stream, but passes along lymphatics to the inguinal lymph-nodes which at first enlarge 
and then finally break down, forming sinuses in the skin. The virus is thus eliminated 
and the infection terminates. Only on rare occasions, owing to blockage of the 
lymphatics, does elephantiasis of the penis and scrotum result. In women the 
primary lesion may be situated on the external genitals, in which case the virus 
passes as in the male, into the inguinal lymph-nodes, where it gives rise to an 
inguinal adenitis and bubo, or to elephantiasis of the vulva. Much more commonly 
in the female the primary sore is situated on the posterior part of the vulva, 
towards the fourchette or actually in the vagina. Thus, the virus-bearing lympb, 
as Stannus (1933) has pointed out, will either miss the inguinal lymph-nodes 
altogether or, at best, discharge only a minimum amount of virus, while the main 
stream passes on to the lymph-nodes in the pelvis, where inflammation, peri- 
adenitis, and infiltration of the surrounding tissue will be set up. The inflammatory 
changes may be extended or may be localized to some one part, such as the vulva 
or the rectum. In the female, unlike the male, the virus is not as a rule rapidly 
discharged from the system. It may be present in the inflamed tissues for months, 
possibly for years, after the infection, and may be excreted for considerable periods; 
Caminopetros (1935) has recently isolated the virus from the vagina eighteen 
months after a primary infection. The virus of lymphogranuloma inguinale is 
strictly mesodermotropic, that is to say, the lesions that it produces are confined to 
tissues derived from the mesoderm. Thus, on intracerebral inoculation into 
monkeys (Hellerstrém and Wassén, 1930) or mice (Levaditi, Ravaut, and Schoen, 
1932, Findlay, 1932), the meninges and other mesodermal structures are alone 
affected. The virus which is approximately 0-125 to 0-175 in size (Miyagawa 
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et al., 1935, Broom and Findlay, 1936) can only be grown in association with living 
tissues 

Various methods have been devised for the diagnosis of lymphogranuloma 
inguinale infections :— 

(1) The allergic test, originally described by Frei (1925) is now too well known 
to require further description. The antigen may be prepared either from the pus or 
glands of an inguinal adenitis, or from the brains of infected animals (monkeys or 
mice). The test is generally regarded as highly specific, though recently it has been 
suggested that the brains of apparently normal mice may produce a false positive 
when injected intradermally. The only difficulty in regard to its use lies in the fact 
that the antigenic content of the extract cannot easily be standardized; some 
samples are rich in antigen, others are poor, and the antigen content decreases 
with keeping. Therefore, unless the material to be injected can be regularly 
tested on the skin of a person known to react positively, a negative reaction may 
be due not to absence of infection but to failure of antigenic potency. In these 
circumstances, efforts have been made to devise other diagnostic tests. 

(2) The guinea-pig intradermal test described by Wassén (1934 and 1935) 
consists in injecting intradermally into the guinea-pig a mixture of virus-containing 
material, such as infected mouse-brain and the patient’s serum; as a control, virus 
and normal serum and virus and a known immune serum are similarly injected 
intradermally. At the end of forty-eight hours the point of injection of virus 
and normal serum is marked by a small red indurated area, the centre of which 
breaks down to form a tiny ulcer closely resembling, both macroscopically and 
microscopically, the primary sore of lymphogranuloma inguinale. The point of 
inoculation of virus and immune serum shows no reaction. 

(3) The intracerebral test in mice. In this test a mixture of one part of a 20% 
suspension of infected mouse-brain and two parts of the serum to be tested is 
inoculated intracerebrally into mice in doses of 0°03 ¢.c. A control batch of mice 
is similarly inoculated with a mixture of normal serum and infected mouse-brain. 
With an active virus the mice injected with normal serum should develop symptoms 
in from five to ten days. 

(4) Complement fixation. Efforts have been made to obtain complement fixation, 
using infected mouse-brain as antigen. In certain known cases of lymphogranuloma 
inguinale good complement fixation has been obtained, but in others the results have 
been negative. Owing to these irregularities complement fixation is not entirely 
reliable. 

(5) Flocculation, As the virus particles of lymphogranuloma inguinale are 
approximately the size of those of the vaccinia virus, efforts are now being made 
to develop a flocculation test on the lines of that used in the diagnosis of variola. 

The relationship between rectal stricture and lymphogranuloma inguinale is now 
well recognized both on the Continent and in America. In the United States rectal 
stricture is relatively more frequent in negroes than in whites. This may be due as 
Rainey and Cole (1935) have suggested to the fact that excessive formation of scar 
tissue is very common in the negro. In the negro women also there is often a 
very considerable systemic reaction to infection with the virus of lymphogranuloma 
inguinale. 

In this country very little attention has been paid to the possible connexion of 
the lymphogranuloma inguinale virus and rectal stricture. This is not because 
cases of lymphogranuloma inguinale are excessively rare; apart from the infections 
contracted abroad by seamen—who for the most part find their way into the various 
hospitals in our large ports—autochthonous cases undoubtedly occur. Stannus and 
Findlay (1933) recorded the first case in which infection had been contracted in this 
country, while Anwyl-Davies, King and Findlay (1933) quickly reported others. 
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Cases of rectal stricture due to infection with the virus of lymphogranuloma 
inguinale also undoubtedly occur. 

During the past two years, through the kindness of Dr. Cuthbert Dukes and 
others, I have had an opportunity of examining seven patients—six women and one 
man—whose symptoms corresponded, at any rate clinically, with those of rectal 
stricture following infection with the virus of lymphogranuloma inguinale. In 
all these cases the reaction either to the intradermal guinea-pig or to the intracerebral 
mouse was positive for lymphogranuloma inguinale infection, while in two of the four 
in which the Frei test was carried out the intradermal reaction also was positive. 

Although the series of cases is small it could doubtless be easily increased. 
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P,. H. Manson-Bahr: The subject of stricture of the rectum is of particular 
interest to the tropical physician, because he is so much concerned with the 
differential diagnosis of the dysenteries. I have undertaken an inquiry into the 
records of the Hospital for Tropical Diseases on this point, and I am now certain 
that the frequency of stricture as a direct result of the various forms of dysentery 
has been much exaggerated. In a series of 3,068 cases strictures had been found 
in only 27. 

Total number of cases, 3,068 
Stricture and stenosis of rectum (incidence 0-8%), 27 


Post-bacillary dysentery (chronic bacillary dysentery) 7 
Chronic ameebic dysentery (ingluding pericolic abscess) 5 
Ulcerative colitis ne ove a ae l 
Membranous colitis 1 
Tuberculosis of colon 2 
Syphilitic stricture 1 
Gonorrheeal proctitis | 
Polyposis sis ean ves i an l 
Lymphogranuloma inguinale (ano-rectal syndrome) 2 
Diverticulitis oon ; 


Carcinoma of rectum (post-dysenteric) 


Lymphogranuloma inguinale-—Much interest has been aroused by the recent 
work on this subject which goes to show that the virus of this disease is capable of 
causing not only extensive suppuration of lymphatic glands, but also inflammatory 
strictures of the rectum. Most of the information to be gleaned from the literature 
has been summarized by Stannus in his publication, “A Sixth Venereal Disease, 
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in 1933. Females are much more liable to this stricture than are males. The 
strictures are situated from 3 to 8 cm. above the anus; the lesion has a peculiar 
indiarubber-like consistency whilst the covering mucous membrane is intact. Ulcer- 
ation and fistulee occur below the stricture. The condition is known as the ano-rectal 
syndrome. Rajam, in a review of 183 cases of lymphadenoma inguinale in Madras,’ 
finds rectal stricture in 18 male and 8 female patients, which shows the relative 
frequency of rectal stricture in the native population. 

I am foreed to conclude that the ano-rectal syndrome is extremely rare in 
European patients and is probably due to the direct introduction of the virus 
into the rectum itself. I have records of only two cases in this series. The first I 
encountered in 1934 in a man aged 60, who had a hard rectal stricture 3 em. from 
the anus ; below the stricture the surface was ulcerated and there were numerous 
fistula. The intradermal Frei-Hoffmann reaction performed with Findlay’s antigen, 
was distinctly positive. It appears that twenty-two years previously in China the 
patient had contracted lymphogranuloma inguinale with suppurating buboes in both 
groins, of which the scars still remained. Three years afterwards, rectal ulceration 
with fistula-formation commenced. For seventeen years he had suffered severely 
from the effects of this rectal stricture. Both Wassermann and Kahn reactions were 
negative. Incision of the stricture with dilatation resulted in great improvement. 

The second case, in a male patient, from South America, came under the care of 
Dr. N. Hamilton Fairley in July 1935. The patient gave a history of rectal trouble 
following climatic bubo and extending over a period of nine years, with fistula- 
formation and a mucopurulent discharge from the rectum. Although he had 
acquired syphilis many years previously, the Wassermann reaction both in blood 
and cerebrospinal fluid was negative. There was also a history of several attacks 
of gonorrhoea, including a gonorrhceal proctitis. In 1926 he had climatic bubo 
involving the glands of both groins and at this time there was a sore inside the 
rectum near the sphincter. The Frei-Hoffmann intradermal reaction was positive 
with mouse-strain antigen as well as with pus from buboes. 

Examination showed a constricted, firm, and fibrosed anal canal, and fibrotic 
proctitis. A hard craggy projection was found in the floor of the rectum 9 cm. from 
the anus. Histological examination of a small portion revealed no carcinomatous 
changes. During instrumentation a copious discharge of fluid pus took place from 
a peri-anal sinus. 

I give below, the particulars of an analysis which I have made of thirty other 
cases of lymphogranuloma inguinale under my care during the last fourteen years— 
allin European patients. In no instance, however extreme the suppuration, was 
any involvement of the rectum noted. All had contracted the infection in the 
tropics, except one—a woman patient with inguinal bubo—from Soho. 

ANALYSIS OF THIRTY CASES OF LYMPHADENOMA INGUINALE 
(Males 29; females 1) 


Continued pyrexia 8 Other giands affected : 
Apyrexia ... , ~ Cervical and axillary oo 
Positive Wassermann reaction 3 Complications : 
{ Right ore ve = a Arthritis “~ ies ae F 
Site of bubo+ Left o va or. a Rash... o0e eee oo | 
Bilateral ... ie oo Average duration 34 months 
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J. P. Lockhart-Mummery: The ztiology of stricture of the rectum, with 
special reference to fourth disease—Chronic fibrous stricture of the rectum has been 
a source of difficulty for many years, both as regards its stiology and treatment. 
Many attempts have been made to classify rectal strictures, but none of them have 
been entirely satisfactory, because so very little is known about the real causes that 
underly the condition. 

In the early days all chronic strictures of the rectum were put down as syphilitic 
lesions ; in fact, in many textbooks they are so described at the present time, 
although it has been obvious for many years that they cannot be ascribed to syphilis, 
since spirochetes have never been found in the tissues, they do not react to anti- 
syphilitic treatment, and the proportion of cases showing a positive Wassermann 
reaction is not greater than would be found in a similar population not suffering from 
rectal stricture. 

Now, however, there appears to be some hope that the true etiology of this 
condition is being cleared up. Strictures due to traumatism, tumours, or localized 
ulcers, present, of course, no difficulties as regards their pathology and may be 
dismissed. The type of rectal stricture which is most commonly met with, and 
which has caused so much difficulty in the past, is that in which a large part, or the 
whole, of the rectum is involved in a hyperplastic fibrosis of gradual onset and with 
a long chronic history. The main characteristics of these strictures may be 
summarized as follows :— 

(1) They have a very slow onset—often taking many years to develop, are 
extremely chronic, and are usually progressive. 

(2) The early changes are all in the rectal wall and perirectal tissues ; the mucous 
membrane is not affected till the later stages, after the stricture has formed and 
diminished the lumen of the bowel, when it may become ulcerated and abscess and 
fistula may form. 

(3) The condition is mainly confined to women—in fact some authorities are of 
opinion that it only occurs in women, though this is certainly incorrect. All the 
cases collected in America by Martin, Rosser and Hayes were in females, and 81°6% 
were in negresses. 

(4) A large proportion of the cases gives a positive Frei reaction when tested. 

(5) Most of the patients have at some time or another resided in the tropics. 

There is no doubt that an exactly similar condition does occur in males, and I 
have seen a number of such cases among British subjects, who at some time or 
another have resided in some part of tropical Asia. None of these patients had buboes. 

According to the present supposed pathology of lymphogranuloma inguinale these 
cases in males cannot have been due to the virus affection, if the disease was 
contracted as the result of copulation by the ordinary channel. I should like to put 
forward the question—Are we to consider these cases in men as being due to the 
same virus which produces the disease in women? And if so, how do they become 
infected ? : 

The disease, if we may judge by the recorded cases, is rare in this country, but is 
quite common in America, France and Germany. In America it appears to be almost 
entirely confined to the negro population. The geographical distribution of the 
disease is peculiar. If the cases in France and Germany are imported from Asia, 
we should expect that England would show at least a similar incidence to that of 
these countries, since probably more Englishmen reside in Asia at some time during 
their lives than do Frenchmen or Germans. But it appears that the incidence 
among Englishmen is much less than among Frenchmen and Germans. 

Attiology.—This disease has given rise to a great deal of confusion, as is hardly 
surprising when we consider that the primary lesion which is said to be a small 
vesicle, appears to cause very little trouble, and in most cases is not noticed or 
recognized at all, the chief manifestations developing only slowly and insidiously. 
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The disease, as a rule, is only seen in the very late stages, when serious stricture 
has occurred, with secondary ulceration and abscess. It appears to be conveyed by 
sexual intercourse in the same manner as syphilis, and in men the site of infection is 
on the glans-penis, from which the infective agent passes by means of the lymphatics 
to the inguinal lymph-glands and produces a condition known as lymphogranuloma 
inguinale or esthioméne. The condition has also been described as “fourth 
disease.” 

In women the primary lesion is on the posterior part of the vulva, or on the 
cervix uteri. In this situation the infective agent drains into the lymphatics round 
the rectum rather than into the inguinal glands, with the result that the 
manifestations of the disease are markedly different in the two sexes, the men 
tending to develop lymphogranuloma inguinale and the women rectal stricture. If 
the infection is in the cervix uteri it is readily understandable that the inguinal glands 
will not become involved and that, if it is on the posterior part of the vulva, the 
main lymphatic drainage is towards the rectum rather than to the inguinal glands. 
This accounts for the fact that the disease, as it affects the rectum, is much 
commoner in women than in men, the manifestation of the disease depending upon 
the site of the original lesion. The fact that the condition is a venereal disease 
probably explains why in the past it has been so much confused with syphilis, which 
no doubt accompanies it in a good many cases. 

There are still very many points with regard to the wxtiology which remain to 
be explained, and it is not yet clear whether, as seems most probable, we have to 
deal with a single disease of venereal origin, or whether two or three different 
diseases are being confused together. It will still be some time before it will be 
possible to come to any definite conclusion. 

I think the Frei test cannot be entirely relied upon, as some of the cases 
which appear to be typical do not react to it; it is quite possible that in such 
instances the virus is no longer active. I agree with Dr. Bensaude, that only a 
very small percentage, if any, of these fibrous strictures are due to syphilis or 
gonorrhoea. 

Pathology.—All authorities are agreed that the condition is due to a lymph 
stasis in the lymphatics of the ano-genito-inguinal lymph system, although there is 
still some dispute as to the infective agent and the method of its entry. 

All stages of the condition are seen in this country, but those that have been 
described have been mostly rectal stricture. Frei, Koppel, and Sénéque have 
described cases in which there was extensive elephantiasis of the rectum and genital 
organs, where it has been associated with granuloma of the inguinal glands and 
rectal stricture. As far as observations in this country among proctologists are 
concerned, in most of the cases the condition appears to be rectal stricture not 
complicated by any condition of elepbantiasis of the genital organs or by lympho- 
granuloma inguinale. It may merely be that the condition is less advanced, or that 
associated infections have been absent. No doubt other forms of infection, such as 
gonorrhcea or chronic sepsis, occasionally set up a lymphatic hyperplasia around the 
rectum, which closely resembles that in cases of “fourth disease” without the 
infective agent of that condition being present, although it seems at least possible 
that all these conditions are similar, since one of the characteristic features of 
chronic stricture of the rectum is the dense fibrosis in the perirectal tissues. 
Where, however, ulcerative proctitis has occurred before the formation of the stricture 
it would seem pretty certain that we have not to deal with a lymphogranuloma 
inguinale and that such a case must be attributed to ordinary forms of 
infection starting in the mucous membrane and spreading outward to the perirectal 
tissues. Strauss in February 1933 reported 72 cases of stricture of the rectum 
collected from the literature, and in no less than 69 there was a positive Frei 
reaction. 
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Treatment.—A great variety of treatments have been suggested for the condition, 
but that which appears to have received most attention is intravenous injection of 
a one-per-cent. solution of tartar emetic, beginning with 2 c.c. and increasing up to 
7and10c.c. The injection is given twice weekly. Sénéque prefers injections of 
Lugol’s solution, 1 c.c., but considers such treatment only suitable in the early cases 
before serious stricture has taken place. 

It cannot be said that any of these treatments has been very successful, although 
definite improvement has been reported in several cases. We must bear in mind 
that the injection of tartar emetic into the blood-stream is not very pleasant, and is 
liable to give rise to distressing symptoms, and is therefore not to be lightly 
undertaken. The condition we are attempting to improve is the result of chronic 
inflammation, which has already produced considerable obstruction and damage to 
normal tissues, so one would hardly expect that a marked improvement would be 
likely to result even if the treatment by tartar emetic causes destruction of the 
original virus, which it is presumably intended to do. 

One would expect much better results from treatment on these lines were it 
possible to treat the condition before grave damage to the rectum has occurred. 
No doubt with better knowledge of the disease and improved means of detecting it, 
many of these cases will be arrested in the early stages, whereas at the present time 
the great majority have to be treated at the stage when already the rectum is 
surrounded with a dense mass of fibrous tissue and severe secondary ulceration and 
abscess formation has occurred. 

It has, however, to be borne in mind that these cases of rectal stricture are 
progressive. I have watched such cases over a period of many years, and noted 
that in spite of all treatment there has been a progressive narrowing of the rectum 
with increasing sepsis, which seems to defy all treatment. This would seem to 
suggest that the virus is still present and active. 

It is certain that in the majority of cases surgery offers the only hope of any 
real amelioration of the condition. These cases of fibrous stricture do not lend 
themselves to any form of dilatation. In the first place the tissues are much too 
dense to enable any stretching to occur, and the choice of treatment lies between a 
colostomy to form an alternative passage for the feces, and some form of excision 
of the damaged area of bowel. If there is serious complicating sepsis no attempt 
should be made to excise the stricture until this has been cleared up. As it often 
happens that this is impossible, a temporary colostomy has to be made. This should 
be for preference in the transverse colon, a transverse colostomy having the 
advantage that it is more easily and safely closed than one in the sigmoid flexure, 
and the loose coil of sigmoid will be more easily available for restoring the rectum 
or manufacturing a new one. 

If, after the colostomy, the secondary sepsis can be made to clear, the stricture 
may be excised by a modified Kraske operation, by Hartmann’s method, or if the 
stricture is not too severe, divided longitudinally and sewn up in the opposite 
direction, as in pyloroplasty. This method has been recently described by Mr. Lloyd- 
Davies and myself in the British Journal of Surgery, and the result in that case 
proved to be entirely satisfactory. 
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Hugh S. Stannus said that some four years ago the first paper upon this specific 
virus infection in this country had been read before another Section of this Society." 
Up to that time no case of lymphogranuloma inguinale had been recognized as 
arising from infection gained in this country, and the relationship of inflammatory 
stricture of the rectum with the infection had received no attention. Since then 
a number of cases of what he preferred to call inguinal poradenitis had been 
observed, and the virus xtiology of cases of rectal stricture had slowly come to be 
recognized. 

He believed that it was no new disease in this country, but that (as he had 
shown elsewhere) it was possible to recognize the disease in all its manifestations in 
the literature as far back as 60, 70, or more years ago, though the published cases 
had always been comparatively few in numbers. 

None of the previous speakers had given definitions of the conditions under 
discussion. He thought, however, that in view of the characteristic clinical picture, 
stricture of the rectum due to virus infection could easily be defined and distinguished 
from other strictures. With the exception of those due to various traumata he 
believed that other causes were negligible, and that as regards syphilis no case had 
been published to date which was not open to criticism. Syphilis was a common 
concomitant, but that was only to be expected. Syphilis might interfere with the 
Frei tests but that test was probably of greater specificity than any other similar 
reaction. 

It was of interest to remember that the disease in all its manifestations was 
practically world-wide, being found in all the countries of Europe, Africa, America, 
Asia, India, China, &c. In India the stricture of the rectum was seen among 
male prostitutes, and in the male, rectal stricture was associated with sodomy. 

He would like to see some effort made to settle by international agreement the 
question of nomenclature. It was obviously absurd to speak of this stricture as due 
to lymphogranuloma inguinale; besides, the term lymphogranuloma was already 
used specifically to mean Hodgkin’s disease. It appeared to him that the term 
“porolymphitis ’’ had much to commend it; it could easily be compounded into 
such words as porolymphadenitis inguinalis and porolymphic stricture of the 
rectum, &c. Such designations were easily translated into other languages. 


L. S. Kleeberg: I saw more than a hundred cases of lymphogranuloma 
inguinale in Berlin and among these were seven cases of stricture of the rectum ; in 
all these cases positive Frei reactions were obtained. As the Frei vaccine may vary 
in virulence it is always advisable to use different vaccines. The genito-ano-rectal 
syndrome consists of elephantiasis vulve and ani and stricture of the rectum 
(figs. 1 and 2, p. 92). 

They may develop either singly or simultaneously. As a rule, if both are present 
elephantiasis ani appears first. However, Carteaud and Dutheil have recently 
published a case—in a woman—in which the stricture was present first and 
elephantiasis developed later. 

All my seven cases of elephantiasis ani and stricture of the rectum occurred in 
women ; three of these never developed a bubo. This last fact testifies that lympho- 
granuloma inguinale infection may be possible in women without bubo formation. 
lalso saw this confirmed by partner cases in which the man had had a typical 
lymphogranuloma inguinale bubo and the woman apparently showed no signs of 
disease, but a positive Frei reaction was obtained. 

We have heard how difficult the treatment of the stricture is, therefore an early 
diagnosis of lymphogranuloma inguinale is of the greatest importance in the 
prevention of stricture of the rectum. 


1Stannus, H. S., Proceedings, 1932, 26, 7 (Sect. Trop. Dis., 1). 
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John Gray: Lymphogranuloma inguinale is of common occurrence in China, 
more especially in the south. In Canton and Foochow, and in the Island of Formosa, 
rectal stricture is also frequently seen. In the last-mentioned place, so common is 
the condition that Dr. Taylor, of Taihoku, estimates that about one in seven of his 
gynecological patients are suffering from it. These patients are mostly, if not 
entirely, of the prostitute class. As Frei tests have not been performed, it is 
impossible to say whether in all the cases the condition is due to lymphogranuloma. 
It seems unlikely that such is the case, and it is suggested that severe sepsis 
and bad hygienic conditions, in the presence of untreated venereal disease, may 
well be a cause—at all events, in some cases. 

In Shanghai, Frei tests are carried out in all suspected cases. In the Lester 
Hospital about 50 patients are seen in the year suffering from lymphogranuloma 
inguinale, and 5 or 6 with the complication of rectal stricture. Up to the present 
this has only been noted in female patients. 

Other glands besides: the inguinal are sometimes involved, e.g. the iliac 
and axillary. A difficulty has been noted in a small proportion of cases in which 
there is a positive Wassermann reaction. Occasionally in such a case the Frei test 
is negative, although clinically the case is undoubtedly one of lymphogranuloma. In 
one patient this was noted, and after treatment by novarsenobillon the Frei test 
made later was now positive. As a positive Wassermann reaction is a common 
finding in all patients, and also as a double infection with lymphogranuloma and 
syphilis must be of common occurrence, this appears to present a difficulty in 
diagnosis. 

In the North of China, lymphogranuloma is apparently not seen. In Pekin, 
search has been made for some years for a case, but none has yet been observed. 
No explanation is forthcoming, but the climate in the north is cold, in the south very 
hot and, in parts, tropical. 

Apart from carcinoma, the only other important differential diagnosis is stricture 
secondary to schistosomiasis japonicum. The presence of the characteristic ova in 
the stools, which are examined as a routine, would be a pointer for this. 


G. Grey Turner said that he had not seen any cases of lymphogranuloma 
inguinale in recent years, but the descriptions and the pictures shown at the 
meeting had reminded him of examples seen years ago at Newcastle-upon-Tyne 
among the seafaring people. He did not recall, however, that stricture of the 
rectum had been a prominent feature. Possibly the much diminished frequency 
of the condition was due to the greater sobriety, cleanliness, and better all-round 
conditions of the community among which they used to occur. 

He had always been interested in those rare cases of congenital stricture of the 
rectum and remembered especially one case in a lad aged 16 who was said to have 
been born with an imperforate.anus. No operation was carried out just after 
birth, but an abscess formed and burst and this was followed by the development 
of multiple fistula, not only in the perineum but extending into the buttocks. 
In the out-patient department he was known as the boy with the “ watering-can 
bottom.”’ Local operations were not successful but colostomy completely relieved 
the condition ; the fistule all healed and the lad soon became sleek and strong. 

He had seen other cases in infants, following operations for imperforate anus, 
but though it was not difficult to keep the stricture dilated, the children did not do 
well and usually died. 

Most of the speakers appeared to hold the view that there was no such thing as 
syphilitic stricture. With this he could not agree, though he freely admitted that 
it was very rare. He recalled the case of a woman aged 36, who came under his 
observation some years ago. There was a funnel-shaped narrowing within easy 
reach of the finger and associated with some piles and very large skin tags. These 
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latter were dealt with and the stricture was easily dilated with bougies. A year 
later it was necessary to open the abdomen for the removal of a uterine myoma. 
The thickened part of the rectum was felt extending for an inch above the bottom 
of the pouch of Douglas and incidentally it was observed that a bougie passed per 
anum safely reached the bowel above the narrowing. At the end of another year, 
there was still difficulty and distress with the bowel, in spite of the fact that bougies 
could be easily passed. Left inguinal colostomy gave great relief but the patient 
developed a gummatous synovitis of the left knee which yielded readily to the 
appropriate treatment. As the narrowing in the rectum persisted in spite of the 
rest provided by the colostomy and long-continued anti-specific treatment, it was 
decided to do a conservative resection. This was carried out by the perineal route, 
four inches of strictured bowel being removed. and the continuity of the bowel 
restored by end-to-end union. The patient made a splendid recovery, the colostomy 
was soon afterwards closed, and rectal function and control were completely restored. 
Two years later, the patient died of what was said to be a cerebral gumma. In 
this case there was nothing to support any other cause than syphilis and the 
examination of the portion removed did not furnish any other explanation. 

He would like to draw attention to the rare variety of tubular malignant growth 
of the rectum, without ulceration, formerly designated “cylindroma.” It might 
closely simulate syphilitic stricture and was sometimes treated as such for a time. 
Free bleeding after dilatation usually gave a clue to the real nature of the 
condition. 
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Herniation of the Nucleus Pulposus Producing Compression of 
the Spinal Cord (Complicated by Chronic Staphylococcal 
Granuloma) 


By W. E. Carneaie Dickson, M.D. 


THE association of herniation and other abnormalities of the nucleus pulposus of 
the intervertebral fibro-cartilage with adolescent kyphosis has attracted attention 
during the past few years, and its importance as a cause of compression of the spinal 
cord is now recognized, particularly since the publication of the review of the 
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Fig. 1.—Mesial vertical section : diagrammatic representation of the formation of Schmorl’s 
nodes in the vertebral bodies and herniation of a nucleus pulposus backwards into the spinal 
canal, producing compression of the cord (after Schmorl). (a) Nucleus pulposus; (b) Nucleus 
pulposus with slight invasion of vertebral body below; (c) Schmorl’s node; (d) Herniation of 
nucleus pulposus into spinal canal; (e) Spinal cord. 


condition by Geoffrey Jefferson in the current volume of the Medical: Annual 
(pp. 424-427). om 

The following case of herniation affecting the disc betweon the bodies of the 
sixth and seventh cervical vertebre, with the unusual complication of supervening 
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staphylococcal infection and the conversion of the softened dise into a chronic 
abscess, with compression of the lower part of the cervical enlargement of the spinal 
cord, seems of sufficient interest to warrant my communicating it to this Section. 

L. R., a printer’s compositor, aged 47. 

History of present illness.—For six weeks had complained of pain and stiffness in 
the neck. Treated with radiant heat, but pain persisted and spread down back, 
shoulders, and arms. 

Seven days before death: Tingling and sudden loss of use of legs. 

Six days: Tingling in the arms. 

Five days: Arms became paralysed. Unable to pass urine and was admitted to 
another hospital from which he was transferred under the care of Dr. L. R. Yealland, 
to the West End Hospital for Diseases of the Nervous System, on 20.4.36. 

Previous history.—The most important point was the development of a marked 
degree of kyphosis during adolescence. No history of having had rickets as a child 
or of any accidents or special muscular strain to account for onset of kyphosis. 

Family history.—Father alcoholic. Otherwise nothing of note. No family 
history of tuberculosis. 

Condition on examination.—Temperature 99°4° F. Pulse 106. Respirations 24. 
The patient suffered from an irritable cough, with great difficulty in speaking. He 
lay immobile in bed, making no spontaneous movements, except of the head. He 
showed a marked degree of old kyphosis with very considerable curvature and 
rigidity of the spine—especially the dorsal spine—unaccompanied by any scoliosis. 
There was no old rickety enlargement of the ends of the long bones, and there was 
no deformity of the bones of the limbs to suggest that he had suffered from rickets 
as a child. 

Pupils, ocular movements, fundi and cranial nerves normal. Upper limbs: No 
wasting, deep reflexes absent. Sensation absent on inner sides of arms. Lower 
limbs: No wasting, deep reflexes absent. Plantars not elicited. Sensation absent. 
Abdominal reflexes absent. Sphincters: Retention of urine and inability to pass 
feces, bowels being much distended with gas. Urine: turbid and contained a 
moderate amount of albumin, with large numbers of pus-cells, moderate numbers of 
red blood-corpuscles and a few Gram-positive staphyloid cocci, but no Gram- 
negative bacilli, and no renal casts. In Ziehl-Neelsen films no tubercle bacilli were 
found. 

Cerebrospinal fluid, drawn off in two fractions, was perfectly clear and 
colourless, with no clot on standing. Cells 148 and 172 per c.mm. in the two 
fractions respectively, with only a very occasional red blood-corpuscle. 

Differential count.—Small lymphocytes, 79°0% ; small endothelial cells, 4°0% ; 
medium and large endothelial cells, 7°5% ; plasma cells, 3°0% ; polymorphonuclears, 
6°5%. Occasional young fibroblasts in small clusters also present. No micro- 
organisms were detected microscopically. 

Total protein: 0°08%. 

Globulin: Only in slight excess (fibrinogen -— — — — ; euglobulin + — — —; 
pseudoglobulin +++ —.) 

Wassermann and Kahn reactions: Negative. No free complement present. 
Lange’s test: 0:0:0:1/0: 1/0: 1: 2/1: 2: 2:1. Chlorides: 0-731%. 

Sugar: Normal reduction with equal parts of cerebrospinal fluid and 1: 10 
dilution of Fehling’s solution. 

Cultures on agar, blood-agar, and in broth, glucose-broth, litmus-milk and 
anaerobic meat-broth negative on several days’ incubation. Blood-cultures also 
negative. 
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The patient was too ill to be X-rayed. He died suddenly three days after 
admission, the heart failing before the respirations, and the temperature shortly 
before death being 101°4° F., pulse 140, and respirations 40. 


Summary of Post-mortem Examination 


The body was that of a fairly well-developed, well-nourished adult male, with 
some excess of fat, but nothing of note externally except the marked degree of 
kyphosis of the dorsal spine and a corresponding deformity of the chest, which was 
much increased in antero-posterior diameter. 

Head.—The skull-cap was of moderate thickness, but the bone was dense and 
the subjacent dura so extremely adherent to its inner surface that it stripped only 
with very great difficulty and in layers. The Pacchionian bodies were unusually 
numerous and large, but the brain itself showed no naked-eye abnormalities. 

Spinal canal.—On removal of the neural arches, the lower cervical portion of 
the cord was seen to be broadened, flattened and bulged distinctly backwards over 
the region of the bodies of the sixth and seventh cervical vertebra, the summit of the 
bulge corresponding with the intervertebral dise between these. Over this projection 
there was also a bulging backwards of the posterior longitudinal ligament, which at 
this point was softened and easily ruptured, some thick, blood-stained pus at once 
commencing to well up through it from a transverse cavity replacing the softened 
and destroyed intervertebral dise and the adjacent portions of the vertebral bodies. 
This ragged cavity (see fig. 2 A and B (i) ) was lined with what appeared to be chronic 
granulation tissue, which had also spread for a short distance between the adjacent 
part of the posterior surface of the vertebra and the overlying posterior longitudinal 
ligament. A considerable degree of the inflammatory process, but not of the purulent 
softening, had spread through the ligament to the dura, which showed thickening 
and adhesion to the anterior or deep aspect of the cord itself over the lower half 
of the cervical enlargement, which was itself distinctly softened, owing to a com- 
bination of the compression and the spread of the inflammation into it. 

On investigation of the vertebral column from the front, there was found to be 
marked chronic fibrous thickening of the prevertebral fascia and muscles in the lower 
cervical region, and, when these were dissected off the bodies of the sixth and 
seventh cervical vertebre, a complete transverse fissure-like cavity from 5 to 7 mm. 
in vertical diameter was found in the region of the dise between them (fig. 2 A (i) ). 
This contained what appeared to be a mixture of pus and marrow, and was lined 
with granulation-tissue which also spread a short distance between the bone and 
the prevertebral fascia, the latter showing at this point some brownish-red discolora- 
tion. The excess of old dense fibrous tissue producing this diffuse thickening of the 
prevertebral fascia also extended on each side around the great vessels and nerves, 
with exaggerated thickening of the carotid sheath around its contents, and in the 
neighbourhood of which there were one or two enlarged cadematous and congested 
lymph- nodes. 

The tonsils were both small, “ buried,” and fibrosed, and contained numerous old 
calcified concretions surrounded by thick inspissated pus, most of the crypts being 
blocked and forming small closed abscesses around the contained concretions. 

The lungs showed acute congestion, and a considerable degree of oedema, 
especially towards their lower parts, and there was a recent acute septic pleurisy 
and fibrinous exudate (staphylococcal) over the right base, with, in the lung-substance 
beneath it, a small bronchiectatic abscess about the size of a hazel-nut, immediately 
beneath the infected pleural surface, about the centre of the lower margin of the 
base posteriorly. 

The heart showed extensive fatty infiltration particularly of the right ventricle, 
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Fic. 2A. 


(i) Oblique antero-lateral slice 
of the affected sixth and seventh 
cervical bodies and the interven- 
ing disc, the latter replaced by the 
ragged transverse cavity, at the 
left-hand margin of which (in the 
photograph) are seen the remains 
of the disc. At the 4 on! margin 
of the sixth vertebral body is the 
nucleus pulposus of the super- 
jacent disc, partially embedded in 
the bone as a ‘‘Schmorl’s node”’ 
(N.P.). Two similar ectopic 
‘* nodes’ are also seen lower 
down (N.P., N.P.). 


(ii) A similar oblique slice of 
the bodies of the sixth to the 
ninth dorsal vertebre, showing 
the effects of the old “ adolescent 
kyphosis,” in connexion with 
which Schmorl and others have 
described the condition of hernia- 
tion of the nucleus pulposus. 
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with considerable atheroma affecting the first part of the aorta and the coronary 


arteries, especially the right. 


After the removal of the heart and lungs, the vertebral column in the thoracic 
region was found to show an exaggerated concavity, corresponding with the kyphosis 
already noted, and a section through the bodies of the sixth, seventh, eighth, and 
ninth dorsal vertebree showed them to be wedge-shaped, narrower anteriorly, and 
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(i) Radiogram of the speci- 
men shown on the opposite 
page, indicating the relative 
ee of the vertebral 
odies and discs, the latter 
being opposite the corres- 
ponding intervertebral fora- 
mina. 


(ii) The corresponding radio- 
gram, showing the marked 
wedge-shape of the vertebral 
bodies, with narrowing and 
sclerosis of the discs as well 
as sclerosis of the adjacent 
bony surfaces—the calcified 
epiphyseal plates—of the 
bodies. (The plane of the 
section is not mesial and does 
not pass through any of the 
nuclei, either in a normal or 
in an ectopic position.) 


broader posteriorly, the intervening discs being thinned, sclerosed, semi-calcified, and 
immobile (see fig. 2 A and B (ii) ). 
Abdomen.—The liver showed cloudy swelling and fatty change. The spleen was 


not enlarged, but was soft and congested. 


The kidneys showed only some acute 


congestion, but no obvious pyelitis or abscesses, the bladder being contracted, empty, 
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and with catarrh and congestion of its mucous membrane, especially over the trigone. 
The prostate was not enlarged and showed no evidence of tumour formation. The 
left suprarenal was the site of a considerable recent hemorrhage into its medulla, 
with the conversion of the organ into a “ hemorrhagic pseudo-cyst ” (‘* suprarenal 
apoplexy ”). 

Stomach, intestines and other organs.—Nothing of note. 

Microscopical examination.—The creamy blood-stained purulent fluid from the 
fissure-like cavity replacing the disc between the sixth and seventh cervical vertebre 
showed a mixture of pus-cells and large mononuclear phagocytic cells containing 
numerous droplets of fat, probably derived from the marrow. In the corresponding 


Fic. 3—High power of section of tissue from edge of cavity between sixth and seventh 
cervical vertebral bodies, showing granular lipoid-containing phagocytic cells in a hemorrhagic 
area of the chronic granulation tissue (Van Gieson’s stain) (x 400). 


sections these were xanthoma-like foam cells (fig. 3). Myelocytes and nucleated red 
corpuscles were not in evidence, and scattered Gram-positive staphyloid cocci were 
found in moderate numbers, mostly within the cytoplasm of phagocytic cells, 
cultures giving a pure growth of Staphylococcus aureus. 

The histological findings in and around the lesion are indicated in the accom- 
panying illustrations (figs. 3 to 6). The walls of the cavity showed a mixture of 
chronic granulation-tissue with the remains of the destroyed bone and intervertebral 
cartilage, the cells being mostly small round and plasma cells, with varying numbers 
of polymorphs, together with scattered staphyloid cocci. In fig. 4, this chronic 
inflammatory change is seen invading the posterior longitudinal ligament, from which 
it has spread to the dura, subdural space, and cord. Evidence of old-standing 
chronic inflammatory change was also found in the prevertebral fascia and muscles 
and other neighbouring tissues. A section of the left middle cervical ganglion shows 
chronic fibrosis and progressive degenerative changes in the nerve-cells (fig. 5). 





Fic. 4.—Low power of section of posterior longitudinal ligament immediately over the 
bulging herniated disc, showing infiltration with chronic inflammatory cells (hematoxylin and 
eosin) (x 100). 
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Fic. 5.—Transverse section of middle cervical ganglion involved in the chronic thickening 
of the prevertebral fascia and muscles, &c., <n | chronic degenerative changes—fibrosis 
with degeneration of the nerve-cells (hematoxylin and eosin) (x 400). 
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Comment 


Schmorl and his pupils have attributed the development of the “ adolescent 
kyphosis” to ectopic changes in the nuclevs pulposus, and they believe that strain 
or accident plays an important part in the production of such aberrant phenomena 
as the “ Schmorl nodes ”’ in the vertebral bodies and herniation of the nucleus into 
the spinal canal. 

The appearances in the bones of the skull and vertebre in the present case, on 
the other hand, lead one to infer that the alterations both in bone and in cartilage, 
and in the nucleus pulposus itself, may have been associated with and have been 
brought about by some common and more general cause, perhaps some abnormality 
of nutrition due to vitamin deficiency, to some endocrine defect, or to a combination 
of these. 





Fic. 6.—High power section of the fifth cervical posterior root ganglion, showing chronic fibrosis 
and progressive degeneration of the nerve-cells (Mallory’s connective tissue stain) (x 400). 


From a neurological point of view, the frequent association of such abnormalities 
of the nucleus pulposus with the “hump-back” of kyphosis, and the occasional 
liability of patients suffering from these to the occurrence of herniation of the nucleus 
leading to compression of the spinal cord, are of importance. The superadded chronic 
staphylococcal infection in the present case is also of interest, but it may be well 
tolawait a record of further cases before regarding its occurrence along with herniation 
of the nucleus pulposus as more than a coincidence. 


Summary 


Alcase of “ adolescent kyphosis ’’ is recorded, with chronic sclerotic changes in 
the vertebral bodies and bones of the skull, and unusually firm adhesion of the dura 
to the latter. Some degree of herniation of several of the cervical nuclei pulpos! 
into the bodies of the adjacent vertebre was present ; but marked herniation into 
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the spinal canal of the nucleus pulposus of the disc between the sixth and seventh 
cervical vertebrze with compression of the cord had also occurred. 

Secondary abscess-formation in, and destruction of, the affected disc had super- 
yened, and was due to a subacute or chronic infection with S. aureus, derived 
probably from an old-standing septic infection of the tonsils, and complicated by a 
more recent bronchiectatic abscess in the lung, septic pleurisy, and a staphylococcal 
cystitis. The chronic granulomatous staphylococcal lesion attacking the softened 
and already damaged intervertebral disc, the adjacent vertebral bodies and the 
compressed and damaged spinal cord may, in the present case, perhaps, be regarded 
as a more or less fortuitous but important complication and sequel of the herniation 
of the nucleus pulposus. 


(My thanks are due to Dr. L. R. Yealland and his house physician, Dr. R. 
Heisch, for the clinical history, and to Messrs. Ottewill and Martin for technical 
assistance in connexion with this case. | 


ADDENDUM.—In connexion with the subject of herniation of the nucleus 
pulposus, it is interesting to find that Ribbert, writing in 1895 (“Ueber die 
experimentelle Erzeugung einer Ecchondrosis physalifora,”” Verh. d. Congresses f. inn. 
Med., Wiesbaden, 1895, Bd. 13, S. 455), and quoted by Matthew J. Stewart in his 
classical paper on “ Sacrocoecygeal Chordoma” (Journ. Path. and Bact., 1922, 25, 
41), in order to prove his thesis that the tumour previously described by Virchow 
as  ecchondrosis physaliphora,” now known as “chordoma,” was of notochordal 
origin, described his experimental proof of this contention: “ By puncturing 
anteriorly the intervertebral discs of rabbits he succeeded in producing a hernia of 
the nucleus pulposus in the centre of the wound. This escaped tissue showed, after 
a certain length of time, evidences of cellular proliferation, and a very definite 
increase in size. After a year it had become largely absorbed, but its histological 
structure accorded so closely with that of a chordoma that there could be no doubt 
as to the identity of nature and origin of the two formations.”’ 


Huntington’s Chorea inian East African——H. L. Gorpon, M.D., Kenya 
Colony.? 


This case appears to be worth reporting if I am correct in believing it the first 
to be recorded in an East African native. Karanja, a Kikuyu male, aged 40 to 45; 
admitted to Mathari Mental Hospital, Nairobi on August 8, 1935. 

Physical examination.—The following common native conditions were present on 
admission, viz., 8.T. rings in blood, slight albuminuria; helminths; enlarged glands 
(inguinal only) ; a few scars of yaws; a positive Kahn reaction in the blood-serum. 
There were no physical signs in the nervous system except those of the chorea. 

Chorea.—Involuntary movements began about eight years ago in the face and 
shoulders. He shows an explosive type of speech, smacking of the lips and ataxia. 

Mental condition.—His mental symptoms are said to have developed only within 
the last year or two. There is considerable irritability, with constant motor rest- 
lessness ; general discontent, attacks of anger, mild ideas of persecution (e.g. food 
tampered with, &c.). He eats heartily and demands money from everyone. He is 
said to have made attacks on children. 

Heredity.—No history of the disease in his family can be traced and nothing 
similar to it is known in the Kikuyu Reserve. His father and mother as well as 


1 Film demonstrated before the Section by Dr. C. Worster-Drougbt, March 19, 1986. 
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his paternal grandfather and grandmother, however, died in early life (20 to 30 years). 
His parents had no other children. His father had only the one wife and had no 
full brothers or sisters. This information came from one of the father’s three half- 
brothers (i.e. by the same father out of different women), all of whom are normal. 
No information is available about his mother’s relations. 











Shoulder movements beginning. The hands and arms are moving posteriorly. 


Comments.--The positive Kahn reaction is attributable to yaws; suitable 'treat- 
ment has made no change in the condition. The choreic movements and the mental 
symptoms correspond to those of Huntington’s chorea. The absence of a family 
history of the disease may be accounted for by early deaths in parents and grand- 
parents. The disease is likely to remain very rare in East Africa while the East 
African continues to be short-lived. 








70 


no 
ulf- 
al, 





totter Proceedings of the Royal Society of Medicine vel Za 


Section of Obstetrics and Gynxcologyp 
President—W. FLETCHER SHAW, M.D 


[May 15, 1936] 


SPECIMENS. 


Cellular Fibroma growing through the Sacro-sciatic Notch, removed 
from a Woman aged 75.—W. R. WINTERTON, F.R.C.S. 

The specimen, consisting of a mass the size of a grape-fruit, was removed from 
the buttock of a woman, aged 75, who was complaining of sciatica. It was part 
of a pelvic tumour which had reached the buttock by going through the sacro-sciatic 
notch, along the course of the sciatic nerve. Removal of the growth in the buttock 
relieved the sciatica. 

Macroscopically it appeared to be a fibroma and the microscopical appearance 
was that of a cellular fibroma. However, the patient was seen two months later 
when the symptoms and growth in the buttock had recurred ; the probable diagnosis, 
therefore, was fibrosarcoma. 


Uterus with a Twelve-weeks’ Gestation-Sac, and in the Right-hand 
Cornu a second Gestation-Sac.—C. K. VARTAN, F.R.C.S. 

The specimen is a uterus removed by subtotal hysterectomy. It has been cut in 
halves and shows a twelve weeks’ gestation cavity, and in the right cornu a 
second gestation cavity (see fig.). From a married woman, aged 30, who was brought 
to St. Bartholomew's Hospital on account of severe abdominal pain complicating 
pregnancy. 








One half of a uterus removed by subtotal hysterectomy. Two gestation cavities are 
resent, the larger is normal, and the smaller is ectopic. There is no communication 
etween the two. 


SEepT.—OssrTet. 1 
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She had missed two periods, and a fortnight before admission, while playing 
golf, had experienced severe pain in the right lower abdomen. It was thought to 
be due to the tearing of adhesions, for she had had a right salpingo-oophorectomy 
performed six years previously. The pain passed off but recurred with increased 
severity two days prior to admission. There was no vaginal hemorrhage. She 
has one child, aged 4. 

On examination.—The signs of early pregnancy were present and there was 
tenderness and rigidity in the right iliac fossa. The uterus was found per vaginam, 
to be enlarged to the size of a twelve weeks’ gestation, and in the right fornix was 
a tense, tender, pulsating swelling. 

Mr. Wilfred Shaw opened the abdomen and found blood-clot in the pelvic region, 
the removal of which caused fresh, brisk hemorrhage. The uterus was gravid, and 
sprouting from the right cornu were chorionic villi. During manipulation a small 
foetus was expressed. Hemorrhage could not be controlled so the uterus was opened, 
the normal pregnancy turned out, and the uterus removed. Two corpora lutea were 
present in the left ovary. 

Neither macroscopically nor microscopically can a communication be demon- 
strated between the two gestation cavities. It would seem therefore established 
that the ovum must have reached the right side from the left ovary by means of 
transperitoneal migration and have become embedded in the right isthmus. The 
presence of two corpora lutea of pregnancy together with the disparity in size of 
the two foetuses raises the possibility that this may be a true case of super- 
fecundation. 

Discussion.—Mr. WESTMANN said he wondered whether the condition might be uterus 
duplex subseptus. Some years ago he had seen a uterus duplex subseptus with a pregnancy 
on both sides. There might wel! be doubt as to the nature of this specimen. 

Mr. EVERARD WILLIAMS said that during the twelve years in which he had been 
Secretary of the Pathological Committee he had never seen a similar specimen. It looked 
like a case of cornual pregnancy in some form of uterus duplex. 


The Uterus, Tubes and Ovaries removed after Evacuation of a 
Hydatidiform Mole.—c. K. Vartan, F.R.C.S. 

A uterus, and both adnexa removed by subtotal hysterectomy. The uterus has 
been opened on its anterior aspect, and shows a lining of shaggy decidua. Both 
ovaries are enlarged by multiple cysts which are filled with dark red gelatinous 
material. 

It was removed from a married woman, aged 28, who became pregnant for the 
first time in December 1935. Five days after missing the first period she 
commenced to bleed per vaginam. She also commenced to vomit. Next day she 
passed large clots, and for a time was better. 

The symptoms recurred with increased severity and on February 10, six weeks 
after the onset of bleeding, the pregnancy was terminated, a vesicular mole being 
evacuated per vaginam. A week later she was still losing blood, and as the uterus 
was increasing in size, it was removed by Mr. H. K. Griffiths of Torquay who sent 
me the specimen. 

Section of the uterus shows that the decidua is hemorrhagic and necrotic, and 
masses of syncytium can be seen in its substance. There is no demonstrable 
infiltration of the muscle tissue. Microscopical examination of a section of the 
ovary shows that these cysts are lined by granulosa lutein cells and also by theca 
lutein cells, the latter layer being especially prominent. 

It is well known that lutein cysts accompany vesicular mole and chorion 
epithelioma, but as such a fine specimen of massive luteinization of both ovaries has 
rarely been described I have thought it worth while to show it. 
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Discussion —Mr. W. GILLIATT said that it was difficult, either macroscopically or 
microscopically, to be certain that a chorion epithelioma was developing. Without the usual 
tests he thought that the removal of the ovaries and the uterus was unjustified. 

Mr. LESLIE WILLIAMS asked why,‘if the diagnosis was chorion epithelioma, subtotal 
hysterectomy was carried out. 

Dr. HERBERT SPENCER said that in all probability the growth was not a chorion 
epithelioma. It was well known that these syncitial masses occurred not only in the uterus, 
but also in the lungs in non-malignant cases. He did not think a uterus should be removed 
merely because of the presence of cysts, especially as luteal cysts disappeared in course of 
time. 

Mr. EVERARD WILLIAMS said he was surprised that members should question whether 
the growth was chorion carcinoma or not without examining the sections. It would be a 
very poor day for obstetrical pathology when one had to depend upon chemical tests for 
a proper interpretation of histological pictures. 

Professor F'. J. BROWNE asked whether a diagnostic curettage was done before the 
abdomen was opened and the uterus removed, or whether the uterus was removed because 
of the bleeding, after removal of the mole. [Mr. VARTAN: The mole was evacuated and the 
patient was persistently ill; the bleeding continued, and the uterus seemed to be increasing 
in size. I was not told whether curettage was performed, but I think not. | 

The uterus could not be increasing in size because of the chorionic tissue inside; there 
was in the picture shown no gross infiltration of the uterine wall. It might appear to be 
increasing in size because of its contained blood-clot. 


[This specimen was referred to the Pathological Sub-Committee of the Section for 
verification of the diagnosis. 


DISCUSSION on the motion : 


“That induction of premature labour should not play any part in the 
treatment of pelvic contraction or disproportion in primigravidz.” 


Chairman—J. 8. FAIRBAIRN, F.R.C.S. 
Mr. A. J. WRIGLEY | 
Mr. FREDERICK ROQUES For the motion 
Mr. ARNOLD WALKER 
Dr. HERBERT R. SPENCER | 


Mr. JAMES WYATT Against the motion 


Mr. A. J. Wrigley: I introduce our subject by an account of the following 
conversation, which took place some twelve months ago: “ Can you assess the fit of 
a baby’s head into the pelvis and know when to induce labour? I can only say 
that I have never had to induce premature labour in a primigravida for disproportion 
in my practice up to date.” The answer was: “I agree, and I believe that no one 
is capable, by any method of examination, of attempting to assess this fit or misfit, 
and further that if they could do so, it would be to no practical purpose, as they 
would then be quite unable to forecast the efficacy of the uterine contractions, upon 
which ultimate success or failure depends.” 

It is assumed that few, if any, who are present to-night, advise induction of 
labour before about the thirty-sixth week of pregnancy, and that, if the disproportion 
is obvious before this date, the majority would agree that the choice of treatment, 
for both mother and child, would be to deliver by Cesarean section. 

We must attempt at the outset to answer the following questions: (1) Is it 
possible to estimate exactly the dimensions of the birth canal? (2) Is it possible to 
estimate the exact size of the foetal skull? (3) Is it possible to make an accurate 
comparison of these estimates? (4) Does such a comparison lead to practical 
results, or are we, as a profession, satisfied that these results, as a whole, are of 
definite benefit to mother and child? 

Now, in order to narrow the limits of the discussion to the entirely practical side 











1474 Proceedings of the Royal Society of Medicine 4) 


of the issue, we are prepared to waive any opinions we may hold to the contrary, and 
allow that the answers to the first three questions be assumed, for to-night at any 
rate, to be in the affirmative, so that this debate revolves round the fourth question 
only, namely: Are we satisfied with the results of our teaching—or for that matter 
of our own individual efforts ? 

I will now give you the results of induction of premature labour for minor 
degrees of disproportion in primigravide. 

The results: The first result of the teaching of this method has been that 
throughout the country over the last few years thousands, possibly tens of thousands, 
of unnecessary inductions have been performed. These pregnancies have been 
terminated because the medical attendant has been led to believe that it is safer for 
mother, child and him- (or her-) self to “ induce if in doubt.”” Even in the teaching 
hospitals, there is an enormous variation in the proportion of cases that are thought 
to require such treatment. On the one hand, we find that in 1933 out of 1,070 
booked cases delivered in the Birmingham Maternity Hospital, induction of 
premature labour for disproportion was considered to be necessary in no fewer than 
152 women (15%). In addition, in a further 28 (2°7%) booked cases, delivery by 
Cesarean section was necessitated by disproportion. At the other end of the scale, 
we may take the Croydon Maternity Service. In the years 1934-5, about 2,500 
women were under the care of this service. Induction of premature labour was 
performed for disproportion on two occasions only—once when the Medical Officer 
was away—and in each case the patient was a multipara. No induction for 
disproportion was performed in primigravidw. Cssarean section was performed on 
ten occasions (0-4%) for the same indication. 

In passing, it must be mentioned that the Casarean section rate for the identical 
abnormality appears to be lowest at Croydon and at the East End Lying-in Hospital 
and highest at Birmingham. In other words, it does seem to be the case that the 
fewer the inductions the fewer the number of Cesarean sections—and vice versa. 

The first conclusion reached is that there exists a colossal divergence of opinion 
as to the indications for induction in primigravidw for disproportion, and that such 
figures demonstrate the extent to which unnecessary inductions are being performed. 
The next results show that such wholesale interference is accompanied by no 
inconsiderable risk and loss of life. 

The infant mortality in cases of induction of premature labour in primigravide 
is given for the five years during which I was Registrar at St. Thomas’s Hospital 
and the General Lying-in Hospital, York Road. This figure was 16°5% at the 
former, and 17°5% at the latter hospital. The similarity in the figures obtained is 
of interest, as these institutions are adjacent and their patients are drawn from 
the same district of London. Peel’s [1] figures are even more depressing. Induction 
of premature labour by surgical means in primigravide at King's College Hospital 
resulted in a stillbirth rate of 20°8%. Banister [2], in an address in 1926, has to 
admit a foetal mortality of 12°6%, but this low figure includes induction in multipare, 
which is altogether a different proposition. 

The maternal risks-cannot be ignored. F.J. Browne [3] has found that out of 
173 deaths in nine maternity hospitals, all staffed by experts, eight (or one in twenty) 
followed directly on induction. That surgical induction of labour is accompanied by 
considerable increase in the risk of puerperal sepsis is evident at once from an 
examination of the literature. Hewitt, Towart and Baird [4], Morton [5], Reis [6] and 
Peel [1] , to quote only a few, have all shown this to be so. The one exception is Bright 
Banister [2], who claims a morbidity rate of only 4% in 745 cases. In Peel’s[1] recently 
published series of cases, 45% of the cases showed definite evidence of uterine 
infection after delivery. Perforation of the uterus by a bougie has been more than 
once known to have been followed by death of the woman. Most present to-night 
will have seen the introduction of the bougie accompanied by a brisk, or even 
severe, hemorrhage due to separation of the placenta. 
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Peel {1) drew attention to yet another danger which affects both mother and child, 
and with which, again, all of us are familiar. Following surgical induction, the 
action of the uterus in labour is inadequate and the complications of inertia set in. 
Barnes wrote in 1868: °° The uterus is called upon, suddenly and before the time, to do 
that for which it is not prepared.” Peel[{1] again showed that induction of premature 
labour increased the forceps rate no less than threefold in his series of cases from 
King’s College Hospital. The danger of a forceps delivery to a premature baby is 
too well known to merit emphasis. 

So far, therefore, we claim that there is indisputable evidence (from the enormous 
variation in the numbers of these cases demanding surgical induction at different 
institutions) that induction of premature labour in primigravide must have been 
unnecessary in the vast majority of these cases, and also that this procedure is equally 
certainly accompanied by an element of danger to both mother and child. 

It is frequently argued that the induction of premature labour must assuredly bea 
wise policy, as it would ensure that the trials of the forthcoming labour, great enough 
in all conscience, should not risk being further increased by the possible necessity of 
the expulsion of a large baby. Or alternatively, that by premature induction, the 
likelihood of prolapse is decreased. At recent meetings of this Section, views have 
been expressed in phrases such as these :-— 

“The day is to be welcomed when obstetricians, instead of recording with pride the birth 
of babies exceeding fourteen pounds in weight, will admit with shame that they have allowed 
a baby to exceed nine pounds.” 
or again :— 

“Tt would appear obvious that labour induced is a better risk for a primipara than a 
twelve pounds baby.” 

To state the case in this way is deliberately to mislead, for babies of such a weight 
as 14 lb. and 12 lb. in primigravide are extremely rare. To use such arguments 
in such a manner is, we believe, entirely unwarrantable. 

Advocacy of a policy of widespread induction of labour, based upon examples 
that are gross exaggerations of the reality, should, we believe, be classed as a popular 
appeal made under an entirely false cloak of humanity. We are not discussing the 
pros and cons of induction of a baby that is to weigh 7 lb. or 12 lb. We are dis- 
cussing the birth of a baby that is to weigh 7 lb. or 8 lb., and we do not believe that 
this slight increase in size will in any way add to the risk of immediate or remote 
injury to the birth canal or the difficulties of labour. 

On the contrary, my colleagues and I are here this evening to put forward our 
firm belief that the surgical induction of premature labour in primigravide is 
unjustifiable, as we are not capable of estimating the fit of a foetal head into the 
pelvis, as this procedure has resulted in an increase in the foetal mortality 
and maternal morbidity, and a slight increase in the maternal mortality, 
that labour, when induced, is frequently complicated by imperfect uterine action, 
with its accompanying dangers, and that surgical means may fail to induce labour, 
thereby making further and more dangerous complications. Finally we are satisfied 
that we have obtained better results by other means, which will be outlined later. 


REFERENCES 
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Mr. Frederick Roques: Mr. A. J. Wrigley has effectively demonstrated the 
dangers consequent upon the induction of premature labour in primigravide. He 
has advanced the arguments which have convinced us of the imprudence of this 

SEPT.—OBsTET. 2 +* 
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obstetric operation and led us entirely to abandon it in the treatment of dis- 
proportion in primigravide. 

My duty is briefly to outline the treatment we advocate. In carrying out this 
duty some of my remarks will perforce have to be of an elementary character, but 
I shall have to risk provoking boredom, first, because precisely defined terms are 
essential to the compilation of a good case in any debate, and secondly because this 
debate will, we hope, be read in medical circles less exclusively obstetrical than 
to-night’s audience. 

Dwarfs, rachitics, and all women with obviously grossly malformed pelves are 
excluded from the scope of our remarks. In such cases all obstetricians are agreed 
that Cesarean section is the treatment of election. Or, to put it another way, we 
wish to exclude from this discussion all cases in which Cesarean section is obviously 
indicated. Such cases form a very small minority of the cases of disproportion 
which we are called upon to treat. 

Except in very rare cases of gross malformation of the pelvic bones, it is, we 
believe, impossible to foretell early in pregnancy whether disproportion will 
become evident by term. A careful clinical examination should be made in all cases 
about the thirty-sixth week of pregnancy to determine how the foetus is presenting, 
and, if it is presenting by the vertex, to ascertain the situation of the head in relation 
to the pelvis. To-night we are only concerned with cases in which the vertex is 
presenting. The head will be either engaged, engaging, or floating. These situations 
will be considered seriatim. 

(1) The head is engaged.—By “ engaged ’”’ we mean that the greatest diameter of 
the head has passed through the pelvic brim, with the result that it is firmly fixed. 
In such cases less than half the head can be palpated abdominally. 

Normal labour can be confidently anticipated in cases in which the head is 
engaged at the time of this examination. 

It is possible that the veracity of this assertion may be controverted on the 
ground that, although the head is engaged in the brim at the thirty-sixth week, 
obstruction to delivery may occur when it reaches the bony outlet of the 
pelvis. We maintain that this fear is groundless. We do not believe that con- 
traction of the bony outlet exists apart from contraction in the other pelvic planes. 
Obstetric textbooks do not place its incidence at more than one per cent. of all 
abnormalities of the pelvic bones; it is, therefore, admittedly very rare. For 
practical purposes it can safely be disregarded as a clinical entity: it is not an 
unreasonable affirmation to say that once a head has entered the pelvis that head 
will pass through the bony outlet without undue difficulty. In this connexion I 
would add that we do not believe it possible accurately to measure the outlet ; even 
if it were possible the clinical position would remain unaltered because the diameters 
of the head cannot be measured. In fine, disproportion between the head and the 
outlet of the pelvis cannot, in the absence of disproportion in other planes, be 
determined by ante-natal examination. 

(2) The head is engaging.—By this we mean that, although the widest diameter 
of the head is not yet past the brim, the head is lying low in the uterine cavity and 
its mobility on abdominal palpation is limited, but more than half the head can be 
palpated abdominally. In such cases further descent, with engagement, can be 
expected during the ensuing period before term. 

(3) The head is floating above the brim.—This implies that the whole head can 
be palpated abdominally ; it can be freely moved from side to side between the two 
hands and by gripping it between the fingers and thumb of one hand. In such cases 
an attempt should be made by some clinical method, such as that of Munro Kerr, 
to determine whether it can be caused to enter the pelvic brim. If it cannot be 
pushed into the brim the case should be treated expectantly, except in rare cases of 
gross pelvic malformation or in the presence of some complicating factor or factors 
when Cesarean section should be advised. 
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If it can be pushed in, or if, although it cannot be made to enter the brim, 
overlap is either absent or only of slight degree, the case should be left and examined 
again a week or two later. This expectant course should also be pursued in cases 
in which the information obtained by clinical examination is uncertain, as it 
frequently is in primigravide, owing to the tonicity of the muscles of the abdominal 
wall, obesity, or involuntary resentfulness of the patient to examination. These 
interfering factors can, admittedly, be overcome by conducting the examination under 
anesthesia; a course which should be pursued, but not, in our opinion, at the 
thirty-sixth week of gestation. It should be deferred until one, two, or even three 
weeks later, because in many cases in which the head is above the brim at the 
thirty-sixth week, engagement. occurs during the following three weeks and in such 
cases examination under anzsthesia is not necessary. 

All cases then, except those in which there is gross pelvic malformation or com- 
plication at the thirty-sixth week, should be treated expectantly and examined again 
nearer to term. They will again fall into the same groups: (1) that in which the 
head has engaged or is engaging, in such cases normal labour can be anticipated, 
and (2) that in which the head is still floating above the brim. Cases belonging to 
the latter group must again be carefully investigated to determine the presence 
or absence of disproportion and, if it is present, to assess its degree. 

The means of investigation at our disposal are X-ray examination and ordinary 
clinical methods, including examination under anesthesia. 

X-ray examination.—Radiological evidence can be of inestimable value in this 
connexion, but only provided that the evidence is obtained by an expert radiologist 
working with first-class apparatus. The information on the score of disproportion 
to be gleaned from photographs taken with a portable apparatus or a small 
machine in a cottage hospital is worse than useless. 

Clinical examination.—I need not further discuss this method of examination ; 
suffice it to say that an anwsthetic is very frequently necessary if the information 
derived from it is to be accurate. 

As a result of these two methods of investigation the case falls into one of the 
two former groups, that in which the disproportion is marked and that in which 
disproportion is either absent or only of slight degree. Very few cases fall into the 
former group, in which Cesarean section is indicated. The large majority belong to 
the latter group and should be submitted to a trial of labour. 

Conclusion.—It will doubtless be argued against us that our almost exclusively 
expectant policy is a confession of ignorance on our part. This we freely admit, but 
we firmly maintain that no obstetrician can foretell with any degree of accuracy 
before labour has begun, how a case will progress during labour. Prophecy in this 
connexion is bound to be frequently falsified because the mode of action of the 
factors concerned in the engagement, cr otherwise, of the head is variable. 

That prophecy is frequently falsified is proved by the unfortunate records sub- 
mitted by Mr. Wrigley. Mr. Arnold Walker will show you the excellent results 
obtained at his clinic by his pursuance of our policy, which, after all, is the old and 
usually much lauded obstetric policy of masterful inactivity, and he will give our 
interpretation of the meaning of the term trial labour. 


Mr. Arnold Walker: The part I have to take in this debate is to consider 
the results obtained by adopting the principle that in primipare labour should not 
be induced on account of disproportion. For over five years we have not induced 
premature labour with the object of avoiding mechanical trouble in a primipara. 

The reasons for adopting this course were (1) the frequency with which induced 
labour seemed to be further complicated by inertia, (2) the frequency with which 
the baby was stillborn or died, and (3) the fact dawned on me that the observations 
which I believed to show that the child was as large as its mother’s pelvis could 
accommodate, were proved over and over again to signify nothing of the sort. 
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I have tried to make use of the published reports from maternity hospitals and 
to collect a large number of comparable cases. The attempt had to be abandoned 
when it became obvious that only a detailed examination of the actual case-notes 
by one individual would enable one block of cases to be added to another. I have, 
therefore, taken a series for which I have been personally responsible ante-natally 
and intra-natally. Almost every case was examined by me during the last four 
weeks of pregnancy. 

The series comprises 3,000 consecutive booked cases of the Willesden Maternity 
Hospital. Of these, 1,447 were primiparer. 

This particular series is of some interest because I believe it to be as represen- 
tative of the women of the British Isles as is likely te be found in any one hospital. 
The cases come largely from a rapidly growing industrial area into which there is a 
steady influx of workers from Scotland, Ireland, Wales, and the North of England, 
as their industries are transferred to the London area. 

In deciding to take this small series only, I was influenced partly by its 
cosmopolitan character but much more by the fact that the number of individuals 
recording observations is reduced to a minimum. It seems to me that such a series 
can be analysed more accurately than a series of cases in which more than one 
member of the staff and more than one resident medical officer may make records 
on a single case paper. Those who have examined such records will agree that the 
actual meaning of words recorded is often difficult to interpret. 

The only accurate way of assessing the results of adopting such a policy as we 
have before us is to consider the number of cases in which Cesarean section 
is performed for mechanical reasons and the number of babies lost during or 
following difficult labour. Thereby the personal factor can be excluded. One 
observer may use the term “trial labour” in considering an occipito-posterior 
presentation with a high, deflexed head; another may restrict the term to anterior 
presentations. Again, the reason why a forceps, or a breech, delivery is difficult is 
often a matter of personal opinion and the reasons stated in the notes may not be 
consistent with the weights, measurements and times recorded. 

The first table shows the general results obtained in the 3,000 booked cases. 
The three maternal deaths are not connected with the subject under discussion. 
The preponderance of infant deaths in primipar# over those i in multipare is largely 
accounted for under the headings “ prematurity” and “ maternal toxemia.” 


TABLE I, 

Total booked cases a ee 3,000 
Primipare see vid ea 1,447 

Maternal deaths ... ‘aie re 3 
Multipare ‘6 ws 2 
Primipare en 1 

Stillbirths Po we ian 89 
Multipare a Be 46 
Primipare ‘its ses 43 


Infant deaths a io oa 53 
. Multipare oe _ 20 
Primipare ose 33 


Combined foetal and infant t mortality rate 4-7%, 
Multipare 4-2%, 
Primipare st eos 52% 


Forceps rate vos ove ooo 5-1% 


The second table shows the distribution of foetal and infant deaths. 

If the spontaneous expulsion of an intact baby is accepted as signifying the 
absence of disproportion, 18 of these 76 dead children come into the discussion. 
These 18 comprise the total baby loss for all cases in the 1,447 primipare in which 
the onset or course of labour was interfered with, whether by Cesarean section, 
forceps, or craniotomy. Breech delivery has been excluded. 
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TaBLeE II. 


Stillbirths (total 43) 
Early rupture of membranes and pees labour 8 
Antepartum hemorrhage ... eee ‘ 
Prolapse of cord “= 
Breech delivery 
Intrapartum infection 
Maternal toxemia 
Fetal abnormalities 
Prematurity 
Postmaturity 
Unexplained 
Fresh 
Macerated 
Infant deaths (total 38) 
Prematurity is 00s ose 13 
Pulmonary conditions o ose er 6 
Intracranial trauma oon a eve é 
Forceps delivery ove ee 1 
Normal labour ... -_ i 2 
Maternal toxemia inne - 
Congenital deformities eae oo = 3 
Unexplained eos 4 


Drm CoO Com OO 


eee tf 2363233 3 


Of the 18 cases, 15 were delivered by forceps and three were perforated. The 
15 include stillbirths and infant deaths from all causes whether associated with 
difficult labour or not. The three perforations performed were : one for hydrocephalus, 
one on a child dead on admission from prolapse of the cord and a deflexed occipito- 
posterior presentation, and one on a macerated foetus when the uterus was infected 


by B. welchiz. 


TABLE III.—C@SAREAN SECTIONS IN THE 1,447 PRIMIPAR2, 
Total 14 
Heart disease 8 
Placenta previa : 1 
Hydatid cyst in pelvis 1 


~ 
ford 
‘ 


Pelvic deformity or contraction 
G.C.P. ove 
Old tuberculous hip .. . 
Congenital dislocation of hip 
Old fractured pelvis 

Short trial labour and additional indications 3 


7 om BD DO 


Cesarean section has been performed on primipare thirteen times in the series. 
To this I have added one patient pregnant for the second time ; her first pregnancy 
ended in a miscarriage. Five cases can be excluded from the discussion, three 
heart cases, one placenta previa and one case with a hydatid cyst in the pelvis. 

In the remaining nine cases, the operation was performed because natural 
delivery at term was regarded as impossible or not likely to result in the birth of a 
live child. In six the size or shape of the pelvis was the only indication for 
operation. The deformities were due to: General contraction, 2; old tuberculosis 
of hip, 2; congenital dislocation of hip, 1; old fracture of pelvis, 1. In these cases 
the operation was premeditated. The remaining three were operated upon after the 
onset of labour. The first was a severe case of toxemia in which labour started 
prematurely with rupture of the membranes. The head was high and signs of 
fatal distress were present after two hours of labour. Neither the mother nor the 
child was considered fit for a prolonged labour. Cesarean section was performed 
and a four-and-a-half-pound baby was delivered. The second was in an elderly 
primipara. . The head was high and the membranes were intact after fourteen hours 
labour. During the anesthetic the membranes ruptured. I omitted to verify the 
position of the head before making the incision and I had to pull the head of a 
four-and-a-half-pound baby from off the perineum. A totally unnecessary operation. 
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The third case was that of another elderly primipara who had had a miscarriage 
some years before. She had expressed a wish that no action be taken which might 
result in the loss of the child. The head was engaging after ten hours labour with 
membranes intact but as a long labour seemed probable, Cesarean section was 
performed. 

In conclusion, my two colleagues have asked me to explain what we mean by 
“trial labour.” Our conception of this is not that of a battle between the fatal 
skull and the bony pelvis, in which we hope that the skull will collapse before the 
uterus gives out. We regard it as the provision of an opportunity for a deflexed 
head or a conical lower uterine segment to readjust themselves and for the 
increasing tension on the cardinal ligaments to pull down the uterus and its 
contents. When time has been given for this readjustment to take place, the 
position can be reviewed afresh. 


Dr. Herbert Spencer : Five years ago, when this subject was discussed here, 
the value of induction in cases of minor pelvic contraction or disproportion was 
generally acknowledged by the speakers. At only one hospital—the London—had 
no induction been practised during the last few years. Mr. V. F. J. Lack informed 
us that “ induction of labour had ceased to be practised at the London Hospital 
since Professor Whitridge Williams had stated that he had given up the procedure 
and had given good reasons for its abandonment.” It would be interesting to know 
what those reasons were, but in evaluating them it should be borne in mind that 
Professor Whitridge Williams’s personal experience of the induction for contracted 
pelvis was limited to one case.” The table® of 45 cases of minor degree of pelvic 
contraction (diagonal conjugate 44 to 34 in.) at the London Hospital, in 13 of 
which (28%) Cesarean section was performed, does not give all the facts which 
allow a judgment to be made on the value of the treatment adopted, for it was 
stated by Dr. Brews that ‘‘a large group of cases of minor degrees of contracted 
pelvis” were not included in the table. In addition to the 13 Cesarean sections 
for “minor” contraction 40 Cmsarean sections were performed for “ severe” 
cases ; the results to mother and child were not given. It would help in the 
elucidation of this question if the London Hospital published a complete report 
of the maternity department, with the mortality to mothers and children and the 
frequency with which forceps and craniotomy were employed since the abandon- 
ment of induction. Until that report is forthcoming it will suffice for the purpose 
of this discussion to point out that at the London Hospital 53 Cesarean sections 
were performed for contracted pelvis out of 5,284 cuses of labour or, practically, 
in 1%; no mention is made of Cesarean sections for other conditions. 

This discussion, however, is not on total abolition of induction, but on the 
motion that it has no place in the treatment of minor contraction or disproportion 
in primipare. The opener of the debate, Mr. Wrigley, five years ago spoke in favour 
of induction and did not then exclude primipare: he may since then have altered 
his opinion ; in which case he will no doubt give his reasons. Personally, I know 
of no sufficient reason for limiting the operation to pluriparw, in whom indeed it 
may be attended with risks not present in primipare, viz., the sequel of difficult 
or instrumental labours. To allow a primipara, with a minor degree of pelvic 
contraction to have a so-called “ trial labour” at term often leads to the death of 
the child and injury to the mother; induction will usually avoid those dangers and 
will furnish information of value for the conduct of subsequent labours. 

My contribution to the discussion is intended to show (1) that the practice of 
induction in minor cases of contraction (c.v. 3} to 3? in.) or disproportion and 


2 Prec. Roy. Soc. Med., 1981, 24, 1521. 
® Williams, Whitridge, ‘‘ Obstetrics,’’ 1980, p. 459. 
8 Proc. Roy. Soc. Med., lec. cit. 
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Cesarean section for the severer cases reduces the number of cases of forceps 
delivery, with its well-known dangers to mother and child, and does away with 
craniotomy in the living child, except for hydrocephalus, (2) that this practice is 
attended with a low total maternal and foetal death-rate, (3) that induction is safer 
for the mother and inflicts less injury upon her than forceps or Caesarean section, 
(4) that, though its natal and neonatal death-rate is about 12%, premature children, 
advanced to not less than the thirty-fifth week (counting from the last day of the 
last period) grow up into strong and healthy men and women. These statements I 
make as a result of forty years of private practice and thirty-eight years of hospital 
practice at University College Hospital, where more than 80,000 women were 
delivered while I was on the staff. 

To go back to the early days of my hospital service (1887 to 1890), when 
Cesarean section was rarely performed for contracted pelvis and craniotomy was 
not uncommon, even on the living child, and it was customary to induce labour at 
the thirty-second, thirty-third, or thirty-fourth week, I have published’ a full 
account (with histories and illustrations) of the injuries to the child in 130 fresh (in 
addition to 50 macerated) children out of 6,088 labours. Craniotomy was performed 
in at least nine cases (one for hydrocephalus) and in 12 out of 15 dead children on 
whom forceps were used there was meningeal or cerebral hemorrhage, not to 
mention fractures of the cranial bones and tears of the tentoria; in the remaining 
three cases the forceps had been employed only to hold the head, but not to deliver. 
Of course these fatal forceps cases were but a small proportion of the total number 
delivered by that instrument, but the fact of the frequency of those injuries has 
inclined me ever since to be very conservative in its use. 

I will now give particulars of induction of premature labour and other methods 
of treatment during the last five years of my service at University College Hospital. 
For the figures I am indebted to Dr. Leslie Williams, formerly obstetric registrar. 


Tota NUMBER OF WOMEN DELIVERED (1920-1924), 9,077 


Mortality 
—— os 
Number Mother Child 
Premature labour for contracted pelvis (85 primip., 128 plurip.) 213 1 265 
Cesarean section for contracted pelvis vee 56 0 2 
Cesarean section (twice with hysterectomy) was also performed 
for other conditions in six cases; one mother di 

Craniotomy (three for dead c hildren, two for hydrocephalus) ... 5 0 5 


Forceps were used, for all conditions, in 270 cases or 29 per thousand, but only 
in 37 cases of contracted pelvis, usually of slight degree. 

The total deaths of mothers were 23, or 2:5 per thousand. 

The total deaths of children were 310 (excluding 26 abortions) or 34 per 
thousand. 

Cesarean section was performed for the severer degrees of contraction: in eight 
women the true conjugate was less than 3 in., in one less than 2 in. In only two 
was the diagonal conjugate over 4} in. (both women aged 40). 

Of the 23 women who died, seven died of sepsis; one died during pregnancy of 
pulmonary embolism on the twenty-fourth day after removal of a parovarian cyst 
at the thirty-first week. 

Induction of premature labour was employed for cases of minor contraction 
(c.v. 3t to 34 in.) and was attended by one maternal and 25 infant deaths in this 
series. I believe that this is the only mother who lost her life from induction at 
University College Hospital from 1887 to 1924. I have carefully searched through 
the reports from 1893 to 1924 (all that were available) and find that the death 
already mentioned is the only one which occurred amongst 427 cases of induction, 
and that the death-rate of the infants was 11°9%. Amongst the 85 primipare of 
the present series 10 children died (11-7 %). 

| Obstet. Soc. Trans., 1892 (for 1891), 33, 203. 
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In the Lettsomian Lectures (1920) * and in the British Medical Journal (1925),* 
I have published 110 cases of tumours complicating pregnancy, labour, and the 
puerperium: 63 ovarian and parovarian, 10 uterine cancers, and 37 myomata— 
most of which required abdominal section and 12 of which were treated by 
Cesarean section. In two of the myoma cases, primipare aged 36 and 37, with 
enormous tumours and contraction of the pelvis, labour was induced and they had 
living children. The patient aged 37, in whose urine a large amount of albumin 
was present, is interesting, on account of the subsequent health of mother and child 
after twenty years. If Cesarean section had been performed on this patient, or on 
another in whom induction has been carried out 12 times, with 12 living children, 
it is certain that the condition of the mothers would have been less satisfactory. 

In my book on “ Cesarean Section,” 1925, I published the whole of my cases, 
with particulars of each case, and pointed out the great frequency with which the 
operation was performed by some obstetricians, and invited them to publish 
particulars of their cases, and of their craniotomies—as yet without response. 

The value of induction in the treatment of contracted pelvis can only be estimated 
when a complete account is given of the results of that and other methods of treat- 
ment, such as Cesarean section, forceps and craniotomy. Induction has the great 
advantage over alternative methods that it usually does no harm to the mothers, 
less indeed than a natural labour. Large statistics show that its maternal mortality 
rate is about 0°2%, its infant mortality rate about 12°,—results which, in these 
cases, neither Cesarean section, forceps, “ trial labour” nor craniotomy can equal 
or approach. In my opinion these alternative methods are much too frequently 
employed, and their frequency would be increased if induction were abandoned. 
Premature children do very well if carefully tended. In a private case, that of a 
primipara with a true conjugate of 3} in., labour induced five times at the thirty- 
fifth week resulted in the birth of four living and one dead child (placenta previa 
and transverse presentation), the only induced child I have lost in private practice. 
The other four have grown up to healthy adult life. I have recently seen a hospital 
patient in whose case I performed craniotomy thirty-four years ago. She has since 
had labour induced eight times at University College Hospital (once for twins, of 
whom one died). The eight children and the mother are alive and well; four of 
the children are themselves married and have children. This healthy and happy 
mother and family are undoubtedly better off than if the mother had had Cesarean 
section performed. So, in the treatment of cases of minor contraction or dispro- 
portion, in primipar# as in pluripare, I think that induction should have a large 
part, forceps and Cesarean section a small part, and craniotomy (except for dead, 
damaged, or hydrocephalic children) no part at all. 


Mr. James Wyatt : I do not propose to discuss those cases of severe degrees of 
contraction of the pelvis, which can only be dealt with by Caesarean section, but 
those in which it is possible to produce a living child by the normal route. I take 
it that the methods adopted by the opposition in this type of case are to allow the 
patient to go into labour at term, and if, after a reasonable time in the second stage 
of labour there is no evidence of advance of the fatal head, Cesarean section 18 
performed. If the patient does not go into labour at what is taken to be full term, 
they may have resort to induction. 

Now there are two variable factors in all labours: (1) The strength and 
frequency of the pains. (2) The size of the fotus. If the pains are not up to 
standard, the first stage will be prolonged and so tire the patient that when her 
voluntary efforts (which are so valuable in the second stage) are needed, they are 
not there to help to mould the head through the pelvis. The size of the foetus, 
whose weight may at full term reach ten pounds, may make normal delivery through 
a small pelvis impossible. 


1 Trans. Med. Soc. Lond., 1920, 43, 93. 
2 Brit. Med. Journ., 1925 (i), 500. 
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We will accept the fact that in a number of cases labour may be completed 
naturally and without excessive difficulty, but in quite a fair proportion there will 
be a prolonged second stage, to enable the foetal head to be moulded, which is 
undoubtedly damaging to all the maternal soft parts, lowering their resistance and 
increasing the risk of infection—also leaving permanent damage, resulting later in 
life in prolapse and its accompanying troubles. } 

The risks to the infant must be raised, not only owing to the prolonged labour, 
but also to the increased moulding of the head that is necessary. A certain 
percentage will have to be dealt with by Cesarean section, and I am sure that this 
operation is undertaken far too often and too lightly nowadays with little thought 
of both the immediate and late risks that accompany it. 

By the induction of premature labour, the only added risk to the mother is that 
of some infection occurring from the introduction of a foreign body into the uterus. 
During the years 1921 to 1930 inclusive, out of 5,800 deliveries in St. Thomas’s 
Hospital, 199 women have had labour induced for disproportion. In 95 per cent. 
hougies were used, and in the remainder the stomach-tube. (I have not included 
those cases in which a medical induction was successful in starting labour.) 

Of these 199 cases, 16 showed some morbidity in the puerperium, the standard 
being a rise of temperature to 100° F. once. In no case did the temperature 
continue for more than forty-eight hours, and in seven only was the infection 
uterine. One patient died, throwing herself out of the window within twelve hours 
of delivery, and I do not think that it can be said that this was the result of the 
induction. These figures show that the risks are small; in fact in some years the 
morbidity rate is below the average of all cases delivered, and I am inclined to think 
that this may be due to the preparation of the vagina and vulva previous to the 
induction. 

Now with regard to the infant. Here, I am afraid, the results are not as good 
as I could wish. In the 199 cases quoted, there were 22 stillbirths and one infant 
died within the first week of life. Of the 22 stillbirths, five were macerated, one 
was a hydrocephalic and the head was perforated, and in ten of the cases forceps 
were applied. There is no doubt that forceps delivery is to be avoided if possible in 
these cases, but where the uterine contractions are poor, their application becomes 
inevitable. 

The average weight of the 113 infants delivered between 1926 and 1930 was 
6 lb. 13 oz., the largest being 11 1b. 1 oz. in a multipara (in whom labour was induced 
owing to the fact that her two previous pregnancies had ended in stillbirths, the 
infants weighing over 12 lb.) ; the smallest baby weighed four pounds, and died from 
prematurity. This case undoubtedly was induced too early. 

If there is any demand for this so-called trial labour, surely it should be in a 
second labour, when such data as the size of the first child and the length of the 
second stage of labour are known factors, and the maternal passages have already 
been once dilated, thereby lessening the amount of force necessary to overcome their 
resistance. 

I feel that this anti-induction school of thought bas arisen from the fact that the, 
operation of Cesarean section is treated much too lightly and performed far too often 
nowadays. From some recent reports of one of our large provincial maternity hospitals, 
I found that in one year out of 2,401 deliveries, Cesarean section was performed 158 
times ; the indication given for 109 being disproportion. In the following year, out 
of 2,448 deliveries, there were 131 Caesarean sections, 103 of which were for 
disproportion. That is, in 4,849 confinements, Cesarean section was performed 289 
times, 212 of which were for disproportion. I have a feeling that in many of these 
cases the patients could have delivered themselves of live babies had labour been 
induced at a suitable time. 

In the ten years 1921-30 inclusive at St. Thomas’s Hospital, out of 5,852 
deliveries, Caesarean section was performed 61 times, 35 of which cases were for 
disproportion. 
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I am of the opinion that if we could so arrange that no mother, normal or 
otherwise, should have an infant weighing at birth more than seven pounds, both 
maternal morbidity and mortality would fall considerably and post-puerperal troubles 
would be lessened. 


Dr. Everard Williams : My views are based on the experience obtained in the 
management of cases derived from two sources: (1) Charing Cross Hospital where 
I have been on the staff for ten years and responsible for the selection of material— 
if not the actual management—of the cases here recorded ; (2) the Ilford Borough 
Council Obstetrical Hospital where [ have been in charge for the same period 
of time. 

In both cases I present figures covering a consecutive period of ten years. Cases 
at a “ teaching hospital” are of necessity selected, and afford no accurate indication 
of the frequency of any particular type of case. Vor this reason the figures from 
Ilford (which are unselected and deal with the local population only) are of interest. 
In neither instance is the series very large—from Charing Cross Hospital some 
3,700 cases and from Ilford 4,300. 

In the ante-natal examination of an expectant mother the general examination 
of her bodily frame as a whole will indicate to which of the physical types 
(recognized by orthopedic surgeons) she belongs. And I would here explain that I, 
personally, have followed in my work the teaching of Goldthwait and the recog- 
nition of the physical types which he has described. From a general examination 
of the subject it is possible to deduce whether the woman is of the asthenic physical 
type with a flattening of the brim of the pelvis, or of the sthenic type in which the 
pelvis as a whole approximates to the male configuration. In the local examination 
of the pelvis, pelvimetry of the brim alone is of limited scope, and, on the subject of 
pelvimetry, I, personally, accept the well-known views of Whitridge Williams of 
Baltimore so that I will not here go into details any further. The local examination 
of the pelvis should include the investigation of the following points :— 

(1) Depth of pelvis. (2) Length and width of sacrum. (8) Character of sacro-sciatic 
notch (whether wide or shallow). (4) Measurement of subpubic angle. (5) Depth of the 
symphysis. (6) Degrees of separation of ischial spine. (7) The mobility of the posterior 
segment of the pelvis. 

The introduction of radiology into obstetrics has shown the fallacy of the old 
teaching of “foetal head to pelvic brim” pathology, and the conception, hallowed 
by time, of different degrees of overlap. Fetal deflection is physiological until the 
forces of labour set in to promote flexion. Excluding the pelvis of the Goldthwait 
asthenic physical type, rickets, certain other rare bony diseases, and the large post- 
mature over-ossified foetal skull, disproportion at the brim is assuredly the rarest 
and not the commonest cause of the floating head, contrary to the statement 
frequently made in the standard textbooks of the day. This is one of the most 
important lessons I have learned from the management of these cases. 


ANALYSIS OF FIGURES. 
Charing Cross Hospital Ilford 
Total number of deliveries from 1925-1936 jive ae es 8,714 
Total number of deliveries from 1926-1936 4,301 
Number of surgical inductions during this period for disproportion 187 200 
Foetal deaths (stillborn or on in the waisted a 17 or 9% 21 or 10-5% 
Maternal death-rate_... ee ee 1 (due to 0 
pulmonary embolism) 
Notifiable cases of maternal ney ~- ove ‘is ose 13 or 6-9% 11 or 5-56% 
Puerperal pyrexia ... a pes a a 10 
Thrombo- stapes aaa is ne xe soe a 
Pyelitis ... rer os jes side ia 8 
Pleurisy ... ia one ove “ von oe — 


STATISTICS RELATING TO THE ILFORD SERIES ALONE (4,301 DELIVERIES). 


1 Neo-nata! death-rate for this period ... oe <0 os 1-46%, 
2 The maternal mortality rate per 1,000 live births ... eos 0-96% 
3 Puerperal pyrexia case-rate (number of cases per 1,000 cases) vee 6-9% 
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Arguments 


(1) The caudal end of the skeleton is one of its least stable parts. Careful 
examination of the ligaments and bony outlines frequently indicates definite 
departure from the normal. These abnormalities can be detected ante-natally by 
suitable examination. Where the caudal end of the skeleton shows definite 
pathology, it appears logical, as a branch of preventive medicine, to introduce a safe 
and easy line of treatment—if there is one—rather than to wait and see if nature 
can succeed in effecting delivery after many hours of labour, in the face of almost 
unsurmountable difficulties and then apply some drastic measure in unsuitable 
circumstances if and when she has failed. 

(2) I would stress the psychological aspect as being of equal importance to that 
of preventive medicine. The inception of a premature labour two or three weeks 
in advance of term in a case of suspected or actual disproportion, establishes in the 
accouchement room the atmosphere in which a labour ought to be conducted. 
Everyone concerned knows that the labour will be at least as free from risks and 
complications as a normal labour. In any labour there ought to be a complete 
absence of fear, apprehension, and nervous tension, on the part of the patient and 
her attendants. This can only be accomplished if there is complete confidence in 
the success of the issue. 

(3) Strong as the foregoing arguments undoubtedly are there is one still more 
forceful and it is this. If induction has not been chosen but the case allowed to 
proceed to full term, the point in the labour at which interference becomes 
necessary is most unsuitable from every point of view and on this single point alone 
the method of trial labour stands condemned. It is not at the brim—except in a 
very small proportion of cases—but in the cavity and outlet of the pelvis that the 
disproportion is manifest. This means that if the trial proves unsuccessful, after 
many hours of labour, and long after rupture of the membranes has occurred, the 
forces of labour begin to fail. 

If interference is determined before this stage in the labour a full trial has not 
taken place. The forces fail, not because the uterus is exhausted, as is frequently 
stated, but because the obstacle is too great and the process too painful. With 
uterine contractions beginning to fail and voluntary effort eliminated by the now 
universal demand for a painless labour, the obstetrician is faced with a most 
undesirable situation. The logical procedure is to perform pubiotomy, enlarge the 
passages ever so little and allow the foetus to escape but, in this country, that 
method has never found favour. To apply the forceps in such circumstances must 
be characterized as bad midwifery and the only remaining alternatives are section 
or craniotomy. The recent introduction of the lower-segment operation for this 
type demonstrates that the danger of the classical section in such circumstances is 
universally recognized. 

(4) The cases here presented have been very carefully analysed, but time does 
not allow of detailed discussion. Among the multipare, there are many cases in 
which labours have occurred in other hospitals, with varying results to mother and 
child, and later the mothers have become the subjects of induction at Charing 
Cross Hospital. 

The great variation in weight and size of the babies leaves, to my mind, one 
explanation only of the satisfactory results of induction. I hold that it is the 
elasticity of the fostal skull, and not its actual size and weight which is the factor 
that matters. In this series of cases I find no evidence to support the theory of 
what is called ‘pelvic reserve.” My own view receives support from two observa- 
tions which I think few would dispute :— 

(1) The well-known difficulties which attach to the birth of the post-mature 
fcetus. If fourteen days increase in ossification beyond full term can make so much 
difference in the course of a labour, it is logical to believe that fourteen days’ decrease 
in ossification may have an equally profound effect. 
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(2) In cases of general contraction of the pelvis where there has been a long 
and difficult labour, finally terminated by forceps delivery, the easy spontaneous 
birth of the shoulders is frequently observed to follow in striking contrast to the 
difficulty which the birth of the head had presented. As every student knows, 
mensuration reveals that the girth of the shoulders is actually at least one inch greater 
than the circumference of the head. It is obvious to what the different characters 
in the birth of the two parts of the foetus is due, and the same phenomenon 
applies to the birth of the premature elastic foetal skull. 

Is induction a safe procedure? The Ilford figures show that the maternal 
morbidity in the cases of surgical induction is actually lower than the morbidity 
rate for the whole series of over 4,000 births. 

I take this as absolute and conclusive proof that, in the face of what from time 
to time appears in the medical journals, surgical induction properly carried out is a 
safe procedure. The simplicity of the operation compared with the technical 
difficulties attaching to a difficult forceps delivery, a lower segment Cesarean section, 
or a craniotomy, is too obvious to require elaboration. The foetal death-rate, which 
should not exceed 10%, is the price which must be paid in order to achieve safe 
reproduction in abnormal circumstances by this method. It must remain a matter 
of opinion as to whether it is a low or a high price to pay. 

The late results of parturition to the mother are too well known to gynxcologists 
to require more than one word in this connexion. Blair-Bell’s very conservative 
estimate of 60,000 women damaged per annum is common knowledge. The fascial 
supports of the pelvic organs arise from the white line of the pubes, and the 
bone about the ischial spine. The extensive trauma inflicted on them causing 
retroversions and prolapses, supports the view that it is not in the region of 
the brim, but of the cavity and outlet of the pelvis that disproportion really exists. 
The reduction in disability that would result from a more extensive employment of 
premature induction would, I hold, well repay the small foetal mortality involved. 
Professor Johnstone has shown that the late results of these premature infants is 
actually better than that of average children, and it will be noted that in the Ilford 
series, where the cases remain under continuous observation, the neo-natal death- 
rate in the whole series is the exceedingly low figure of 1°46%. 


Mr. S. Gordon Luker : Induction of premature labour for contracted pelvis 
or disproportion, in primigravide, originated in Britain and has been practised by 
British obstetricians ever since. The general indications are slight or moderate 
degrees of contracted pelvis in which the true conjugate is estimated at not less 
than 34 in. The foetus should be not more than four weeks premature, since before 
this time its chances of survival are not so favourable. From thirty-six weeks to 
full term the strength of the child increases, but the head also becomes harder and 
in this way one of the objects of induction is not attained if ‘it is too long delayed. 
The correct time at which induction should be carried out can be estimated with 
considerable accuracy if the patient is examined at frequent intervals towards the 
end of pregnancy. This examination includes the measurement of the umbilical 
girth of the mother, and the height of the fundus uteri, and thorough palpation so 
that the size of the foetus may be judged. When it is found that the fatal head 
cannot quite be pushed into the brim of the pelvis by abdominal examination, an 
examination must be made by the bi-manual method, if necessary under an 
anvsthetic. The leve! of the most advanced part of the foetal head, with reference 
to the lower margin of the symphysis pubis, will supply useful information. 

The operation of induction is free from risk if carried out in a proper manner, 
preventive measures against sepsis are most important and can only be guaranteed 
when the procedure is carried out with the aseptic ritual of a minor gynecological 
examination, with the patient anesthetized. From one to three red gum-elastic 
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bougies which stand boiling after prolonged immersion in antiseptic are safe and 
effective. They can be passed up between the chorion and decidua until the basal 
end is just inside the os uteri. If this is done, a gauze vaginal plug is not required 
to keep the bougies in and the most important factor in risk of sepsis is eliminated 

The character of labour following induction by bougies is not different from an 
ordinary labour. It must be remembered that, owing to the softness of the foetal 
head, forceps must be avoided if possible, and as the foetus wiil not be so strong as 
a full-time child, prolonged or deep chloroform anesthesia should not be given. 

In order to confirm the opinion as to the safety of the procedure for mother and 
child, a series of 110 cases, including private cases and cases at the Cornelia and 
East Dorset Hospital, Poole, under the care of Dr. J.C. Norman and myself, have 
been examined. Of these, three infants were stillborn and one died on the seventh 
day after delivery, which gives an intra- and neo-natal mortality of less than 4%. 
One of the stillborn infants was a breech delivery and the infant, which died on the 
seventh day, was delivered by forceps. In only three cases did it appear that 
induction had been carried out sooner than was necessary, with the birth of a small 
child of less than 5 lb. weight. Of the mothers, one died from post-partum 
hemorrhage, following a prolonged and difficult forceps delivery due to a large 
fetus weighing 9 lb. 2 oz. Another death must be recorded—that of a patient 
who, after an easy labour and a seven days normal puerperium without any rise of 
temperature, was put out on a balcony on the seventh day, caught cold and died of 
pneumonia This should not be attributed to the procedure of induction of labour. 

My conclusions are that induction of premature labour is a most valuable 
procedure and preferable in many cases to a test labour. A test labour may work 
well enough in lower-class patients in hospital, but in the middle and upper classes 
it is a much more difficult proposition. These women are becoming more and more 
sensitive to and apprehensive of the pains and fatigue of a long labour and, therefore, 
they demand analgesics or anesthetics very early in labour. Thus, in many cases, a 
test labour cannot be carried out and the alternative of Caesarean section is performed. 
What objections can be raised against Cesarean section? It is a satisfactory and 
comparatively safe operation, but it is a major operation and is not so safe as labour 
after induction by bougies. As regards future child-bearing, there is infertility 
following Cyesarean section which has been estimated at over 40%. In the event of 
a subsequent pregnancy, there is a risk of rupture of the uterine scar which, though 
probably very small in clean cases, cannot be overlooked if the puerperium was 
morbid at the first operation. In 1921 it was found to occur in 4% cases. 

Again, if Cesarean section be performed at the first labour, as a general rule it 
will have to be performed in subsequent labours. This will be another influencing 
factor in the limitation of families, since many women will refuse a second Cesarean 
operation with its increased risk. 

Lastly, when considering the middle and upper classes, the economic factor 
cannot be ignored. Such people are limiting their families, owing to the cost of the 
confinement and the upbringing of children and they undoubtedly find it difficult to 
pay for the advantages of nursing-home treatment. If a test labour is to be carried 
out, they must go to a nursing-home, and if delivery is effected by Cesarean section, 
considerable extra expense is incurred which will be repeated at any future 
confinement. 

Therefore it seems reasonable to assume that if test labours and Cesarean sections 
are practised to the exclusion of induction of premature labours, the birth-rate 
among the upper and middle classes will be reduced to an even lower figure than the 
present one. 

It is stated that induction of premature labour is not suitable for primigravide. 

2 my opinion it is more important in primigravide than multipara#, in order that a 
difficult labour may be avoided. The first labour is the most important, and is likely 
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to be twice as long as succeeding labours. It is therefore important to avoid any 
prolongation or difficulty of labour which will leave the memory of an experience not 
to be repeated. This can be done by induction of labour at the right time and a 
satisfactory labour. With this in retrospect, when a second pregnancy occurs, 
induction of labour may be postponed, if there is any reason why it should be. 
The anxiety with regard to a second pregnancy and labour, of a woman whose first 
labour was difficult or ended in Cesarean section, is a factor which cannot be 
disregarded. If the subject under discussion is looked at from the point of view of 
the rearing of a family and not just regarding the first labour, this will certainly 
show that induction has an important place. 


Dr. J. C. Norman said that he spoke from many years’ experience in maternity 
work as a general practitioner. In spite of the dangers and the terrors which had 
been portrayed as associated with induction of labour, he was still an enthusiast 
for the practice. One must judge of the merits of induction of labour by the results, 
and the only results which could be taken were those concerning women who had 
undergone Cesarean section. By that he meant cases in which Cesarean section had 
been a failure. During his experience of thirty years he had had several cases in 
which Cesarean section had prevented women from having any further children, 
though it was desirable to do all that could be done to restore the practice of having 
larger families. Induction of labour he regarded as perfectly safe, as he had carried 
it out both in private practice and in institutions, and had had no bad results, i.e. no 
cases of pyrexia. 

He had notes of the case of a woman who had a child which was born dead, 
four weeks post-mature, after a great struggle, and the weight of the fotus was 
10 lb. 1 oz. She had a second child, and that weighed 9 lb. That also was 
delivered with great difficulty, and lived six weeks. A third child was delivered by 
Cesarean section and the mother very nearly died. He saw the operation performed. 
The patient came to the hospital as a private patient and said she was pregnant 
again. She was terrified at the prospect of another Cesarean section, and asked 
for induction. The speaker could not find actual disproportion, as the measurements 
seemed to be all right. He asked Mr. Luker to see the woman, and he thought she 
would be all right if labour were induced. Induction was carried out three weeks 
early, and she had a baby weighing 8 lb. 6 oz., born in twelve and a half hours. 
She had no trouble, and said afterwards that she would never mind having another 
baby. That was a case which illustrated the failure of Cesarean section. 


Mr. G. W. Theobald said that two things had emerged from the debate: 
one that it was not so much the method as the man behind it which counted, and 
the other that there was a general revolt against the orgy of Cesarean section. It 
had been his privilege to be associated with Dr. Gibbon FitzGibbon during the 
years he was working out the technique of trial labour, and he very much regretted 
that the openers had omitted to mention Dr. FitzGibbon’s name. If Mr. Walker 
had read his papers he would never have performed Cesarean section until after the 
membranes had ruptured, for a trial labour was not a “trial labour” until then. 
There was no antithesis between trial labour and induction of labour; FitzGibbon 
not only introduced the conception of trial labour but also the stomach-tube for 
induction of labour. He also was the first to attack the American bogy of 
“contracted outlet.” 

Contrary to the openers, he (the speaker) believed that it was possible to form a 
very accurate opinion as to whether a head could pass through a pelvis, and he 
believed that the “ pains” could be increased by the exhibition of such drugs as 
quinine, morphine, and scopolamine. He had given up trial labour because of the 
unhealthy atmosphere it introduced into the labour ward and because of the risk 
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of sepsis. He thought, however, that there was a small place for induction of 
labour, although probably not in London. Over 2,500 patients had been delivered 
at St. Mary Abbots Hospital without resort having been made either to induction 
of labour or to Cesarean section for contracted pelvis. Some 15% of all the 
patients were admitted for delivery without having previously been seen, and many 
had been sent to hospital because of contracted pelvis. Analysis of a thousand 
consecutive cases showed that the total stillbirth and neo-natal death-rate of all 
cases more than thirty-six weeks pregnant was 2°6%. The forceps-rate was 
under 4% and the morbidity rate (B.M.A. standard) under 3%. Therefore it 
was safe to assume that few, if any, foetal lives had been lost through not resorting 
either to induction of labour or to Cesarean section. 

He believed that the commonest cause of the head remaining above the brim 
until after the onset of labour was the increased inclination of the pelvic brim. 
This could be demonstrated, and the course of labour prognosticated. In conclusion, 
he considered that the proper time to take steps to avoid operative interference 
was at the beginning of the first stage of labour. 


Professor Munro Kerr said that the first point he would like to make was 
that in no other country could such a discussion as this take place; he knew of no 
country in which it was ever thought advisable to induce labour in contracted pelvis 
in a primigravida. 

The second point was that it was impossible at the thirty-sixth week to tell 
whether, in borderline cases, a head would pass through the passage or not. There 
were adjustments which took place during the later days of pregnancy and during 
the early stage of labour, which completely altered the outlook and might change 
one’s estimate of the relative size of the head to the pelvis. There was a very 
important point which no one had mentioned, and which he had not seen referred 
to in any textbook, namely, that with a patient in the dorsal posture, lying flat on her 
back, there was very apt to occur a lateral tilting of the head when the obstetrician 
grasped the head above the pelvis—this caused an anterior or posterior parietal 
obliquity. If one produced, on grasping the head, a posterior parietal obliquity, 
(which was especially liable to occur with the patient in the dorsal position) matters 
were made to appear worse than they really were, whereas if one pushed the head 
into the pelvis with the anterior parietal presentation, one probably made matters 
appear better than they were. That detail was very seldom stressed. He 
repeatedly showed his students how, in estimating disproportion, one could put the 
head into the anterior or posterior parietal presentation at will, and so make matters 
appear either better than or worse than they actually were. 

The next point he wished to make was that one could not possibly tell beforehand, 
even by radiographic pelvimetry and cephalometry, how the head was going to mould 
in labour, nor could one tell what would be the strength of the uterine contractions. 
Hence one had these very important uncertainties to contend with in all cases. It 
was only when labour was in progress that one could prognosticate, with any degree 
of certainty, whether the head would pass through the pelvis or not. Obviously, 
therefore, in the primigravida, the only possible course was to allow the patient 
to go into labour, estimate the disproportion, and then decide for trial labour or 
Cesarean section. When that stage was reached he could tell, with a 10% error, 
whether the head would pass through; in other words, his trial labours only failed, 
with spontaneous deliveries, in about 10% of the cases in which he allowed a trial 
labour to take place. Asa result he got a foetal mortality of not more than 5% or 
6%, excluding extraneous conditions such as malformations of foetus, placenta 
previa, &e. No one had shown in this discussion that by means of induction of 
labour in primigravide a mortality of anything like that figure could be obtained. 
Therefore the sooner the method of treatment by induction of labour in primigravide 
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was banished, the better. Obstetricians bemoaned the abuse of Cesarean section ; 
would it not be a very nice gesture to-night to Lucina, and one that the goddess 
would appreciate, to come to the conclusion that, in future, we would never induce 
labour in a primigravida for a slight degree of pelvic disproportion, but would 
leave these borderline cases to go into labour and then judge whether it was advisable 
to do anything radical, or not? 


Mr. J. G. Hastings Ince.—I have been interested in the treatment of minor 
degrees of contracted pelvis and disproportion and I have tried to summarize my 
conclusions based on those cases which have been treated at University College 
Hospital since the opening of the Obstetric Hospital in June 1926. This has given 
me almost ten years from which to obtain figures and has allowed a fairly long 
follow-up of some of the earlier cases. 

We can divide this period up into two smaller periods—the first from June 1926 
until December 1931, when such cases were treated almost exclusively by induction 
of labour, and the second from January 1932 until the present time, when trial 
labour has been the method employed except in a few cases, mainly those in which 
induction of labour had been successfully performed in the former series. In the 
former period there were 9,762 deliveries. There were 144 surgical inductions of 
labour on account of contracted pelvis or disproportion. There were also 49 
Cesarean sections performed on account of disproportion. The induction rate at 
this period was 14-7 per 1,000 deliveries and the Cesarean section rate was five 
per 1,000 deliveries. Of the Caesarean sections 45 were performed at the beginning 
of labour, or before the onset of labour, and were elective sections. The remainder 
were performed after a trial labour and will be considered with the trial labour group. 
These four cases occurred at the end of this period. The elective section rate was 
4-2 per 1,000. The maternal mortality in the elective Cesarean sections was one 
case and the fatal mortality was the death of twins delivered by a repeat-section in 
a woman who went into premature labour. 

In the second period there were 6,602 deliveries, with 14 surgical inductions on 
account of disproportion, a rate of 2 per 1,000. There were also 45 Cwsarean 
sections, or 6-8 per 1,000. Of these, 29 were elective sections with a maternal 
mortality of one case and no fetal mortality. In 76 cases trial labour was allowed. 
If we add to these the cases in which surgical induction was performed, we get 
90 cases. This gives a rate of 12-1 per 1,000. 

Thus in the two series there were elective-section rates of 4:2 and 4°4 per 1,000, 
and induction and trial-labour rates of 14:7 and 12-1 per 1,000. The similarity of 
these rates leads me to assume that the incidence of disproportion in the two series 
is the same, especially as the proportion of primipare in the second group is higher. 


Elective Induction Trial 
Period Cases section rate rate labour rate Total 


1926-1931 9,762 4-2 14-7 0-4 19-3 
1982-1936 6,602 4:4 2-1 11-5 18-0 

We will now take the total series in which induction of labour was performed. 
This gives us 158 cases, of which 56 were in primipare and 102 were in multipare. 
Several cases appear in both series and there were a few in which induction had 
been carried out on three occasions. 

Dealing first with the primipare: There were 43 spontaneous deliveries, with 4 
footal mortality of three stillbirths and one neo-natal death—a mortality of 9°3%. 
In the remaining 13 cases delivery was assisted by low forceps with a foetal mortality 
of three stillbirths or 23%. The maternal. morbidity was 4°2% in the spontaneous 
deliveries and 15% in the forceps cases. There was no maternal mortality. The 
total foetal mortality in the series was 12°5% and the maternal morbidity 9°3%. 

In the multipare there were 94 spontaneous deliveries, with a foetal mortality of 
six stillbirths and one neo-natal death—a mortality of 7°4%. In the cases m 
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which forceps were used to assist delivery there were four stillbirths in eight 
cases—50% foetal mortality. The maternal morbidity was 3°2% in the spontaneous 
deliveries and 12°5% in the forceps cases. 

If we combine these figures, we get for induction in 158 cases a foetal mortality 
of 16 stillbirths and two neo-natal deaths—a rate of 11°4%, of which a large part is 
due to the cases in which forceps deliveries occurred. The maternal morbidity 
based on the standard of the Ministry of Health was 5°1%. The figure is little 
above that for the hospital as a whole, during this period, when it was 4°5%. And 
again, if we exclude those cases in which forceps deliveries occurred, we get a 
morbidity of 3°7%. This figure I assume to be the morbidity of induction alone. 
Of the eight cases which were morbid the uterine culture was returned as positive 
for B. coli on three occasions and was sterile in all the remaining cases. Two of 
these were cases in which forceps deliveries had occurred, and one case had been 
treated by incision of the cervix before the forceps were applied. 

A follow-up of those cases in which a further pregnancy has occurred shows 
that at least 66% of the mothers have been delivered vaginally of a living child, 
whose weight was at least 4+ lb. heavier than the child for which the induction had 
been carried out. 

Regarding the children, I have records of over one-third of the cases, and in 
these there is no evidence of retardation of either physical or mental development. 

Now let us turn to the series in which trial labour was the method of choice. 
We have 80 cases, of which 54 were in primipare and 26 in multipare. Several 
cases also appeared in the former series of inductions of labour and occasionally 
they appear twice in this series. 

Dealing first with the primipare: There were 24 spontaneous deliveries with 
one stillbirth and one neo-natal death—a foetal mortality of 8°3%. There were 
12 forceps deliveries with one stillbirth—a foetal mortality of 8°3%. The remaining 
18 cases were delivered by Cesarean section with two stillbirths and one neo-natal 
death—a foetal mortality of 16°7%. For the whole series there was a fotal 
mortality of 11°1%. The maternal morbidity in these cases was nil in the 
spontaneous deliveries and in the forceps deliveries and 16°7% in the Cesarean 
sections. 

Among the 26 multipare there were 22 spontaneous deliveries with a foetal 
mortality of 4°5%, two forceps deliveries with no foetal mortality, and two Casarean 
sections with a foetal mortality of 50%. The foetal mortality in the multipare was 
7'7%. The maternal morbidity was one case in which Cesarean section had been 
performed—a rate of 3°8%. 

Taking the whole series of trial labour, there were 46 spontaneous deliveries 
with a foetal mortality of 6°5%, 14 forceps deliveries with a foetal mortality of 71%, 
and 20 Cwsarean sections with a foetal mortality of 20%. The maternal morbidity 
was four cases in which Cesarean section was performed giving Cesarean section a 
morbidity of 20% and the whole series a morbidity of 5%. There was no death in 
the series, but one patient who had had a Cesarean section developed a white leg. 

Let us now examine the after-results of those 20 cases in which Cesarean 
section was performed. Four of these women have become pregnant again, and of 
the four, three have been delivered successfully in their second pregnancy, per 
vaginam, of a living child whose birth-weight and measurements were only slightly 
below those of the child for whom the section was performed. During the same 
period there has been only one case in which induction was unsuccessful in the first 
pregnancy, so that the second pregnancy was terminated by Cesarean section. 

The condemnation of induction of labour on the score that at least from 
two-thirds to three-fourths of the inductions are unnecessary, has produced in this 
series of cases an incidence of Cwsarean section in 25% of the cases. We have 
shown that some of these were carried out in cases in which the amount of 
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disproportion was so slight that the indication was not absolute. The great 
objection to trial labour, to my mind, is that it is allowed to occur in those 
cases in which there is doubt in the mind of the obstetrician as to whether 
disproportion is present or not. This lack of confidence in the mind of her attendant 
must have a bad effect on the mother which will, in turn, influence’the course of 
the labour. The other objection is that the patient is allowed to go into labour 
without any certainty of the outcome. 

I feel sure that the more frequent use of X-ray measurements of the pelvis and 
the foetal head will increase the number of cases in which a diagnosis of the presence 
or absence of disproportion is made. In all cases in which doubt still exists 
a careful examination of the pelvis under anesthesia will in many cases enable a 
decision of the absence of disproportion to be reached. The case will then be 
treated on a definite plan, either to allow normal labour at term, or to try the test 
of an induction, provided the foetus is at least thirty-six weeks old. 

In conclusion, I am convinced that induction of labour has a very definite, if 
limited, place in the treatment of minor degrees of contracted pelvis and dis- 
proportion, and I base my arguments on the following facts :— 

(1) The maternal morbidity in induction of labour is only 0°1% higher than 
that in trial labour. 

(2) The foetal mortality in induction is only 1°4% higher than that in trial 
labour. 

(3) The trial labour is of no more value in deciding the conduct of labour in a second 
pregnancy than induction of labour is. Every pregnancy must be regarded afresh 
from this standpoint, no matter how the first labour was ended. 

(4) The maternal morbidity in terms of the period of recovery from an abdominal 
delivery is much more prolonged than that from a vaginal delivery, and the 
information of an abdominal delivery is of little value in the conduct of the next 
labour. 

(5) The foetal mortality in abdominal section following trial labours is so high 
that the decision to deliver abdominally must be made very early in labour, and this 
fact will result in a number of cases in which Cesarean sections are performed in 
cases in which thero is no absolute disproportion. 


Mr. Aleck Bourne said he was speaking for Mr. Wrigley and his colleagues. 

He had not induced labour on account of so-called disproportion since the visit, 
in 1924, of Dr. Whitridge Williams who had said that he never did so. 

In this discussion too much stress had been laid on the question of the weight of 
the baby. Induction of labour was carried out in order to obtain a smaller head. 
He had made measurements and had also obtained measurements by other people of a 
large number of babies’ heads and, assuming the shape of the presenting head to be 
a sphere, the average reduction in the presenting diameter obtained by induction at 
thirty-six weeks was not more than a third of an inch; he doubted whether it was 
worth while to interfere with pregnancy and induce labour for that comparatively 
small reduction in size. 

Several references had been made during the discussion to alternative induction 
or Cesarean section ; surely the alternative was induction or nothing at all. The 
great majority of cases which were booked for induction, if left alone and allowed to 
go into labour at term, would complete it without difficulty. The serious argument 
against induction on account of disproportion was that the second stage of labour 
was too easy. After induction at thirty-six weeks, when the head was just fitting 
and was scarcely able to be pushed through the brim, a large number of labours did 
not show a second stage of longer than an hour, and this meant that the pregnancy 
could have been allowed to continue. 

Professor Munro Kerr’s most instructive contribution had stressed the importance 
of the quality of the pains or contractions of labour. Surely disproportion was not 
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only a question of mechanics; he (the speaker) thought that too much stress was 
laidon mechanics. The quality of the contractions might change a case from one of 
apparent disproportion to an easy labour. If the pains were feeble the condition 
might stimulate disproportion, because the head could not be moulded ; if pains were 
strong, moulding would be achieved and labour would terminate normally. And, as 
Professor Munro Kerr had said, one could not always predict what the quality of 
the pains would be, and hence one did not know whether the patient would have 
clinical disproportion by mere measurement of the head and the pelvis. Account 
must be taken of what the contractions were likely to be, and therefore he felt that 
there must occasionally be cases of so-called trial labour. But he thought that the more 
cases which were left to go into labour without preparations for Cesarean section, 
the more cases of normal labour would be seen. He was impressed by the large 
number of patients in the ordinary run of the hospital clinic who neither needed nor 
wished for induction or Cesarean section. Induction of labour was obviously 
dangerous. Three years ago, with Dr. Blair-Bell, he had prepared a paper on inertia 
in labour. The chief etiological factor in dangerous inertia was induction of labour ; 
in 28% of the cases of true inertia (labour lasting more than forty-eight hours) 
induction was carried out and the mortality of such inertia was 10%. There were 
also the factors of sepsis and the distress of the patient during the tedious hours, 
perhaps days, while the bougies were in the uterus. 


Mr. Alistair Gunn: The appointment I hold as whole-time obstetrician and 
gynecologist to the local authority at Croydon is an unusual one and gives me 
the advantages of devoting myself entirely to the hospital class of case, and of 
attending the large number of about 1,500 obstetric cases a year. 

In recording results depending on the incidence of abnormalities, a comment on 
the selection of the cases is a necessary preliminary. The abnormality rate of a 
municipal hospital working near a teaching obstetric hospital would tend to be low 
and that of the obstetric hospital would tend to be high, because doctors, midwives, 
clinies, and the patients themselves, would frequently prefer the teaching hospital, 
with its large specialist staff, for cases which they considered abnormal. In Croydon 
this does not apply, because there are no hospital maternity beds other than the 
70 or so, over which I have clinical control. I have access to the Health Department 
birth notifications of inward transfers from hospitals in the London area, and the 
number is so few that undoubtedly the group of patients that I handle is as nearly 
unselected as any hospital group can be. 

Surgical induction of labour for disproportion in primigravide has not been 
practised by me at all during the past three years. During 1934 and 1935, 2,103 
booked cases were delivered in our beds and disproportion was the indication for 
two surgical inductions (both multigravide), for 12 Cesarean sections, and for no 
case of craniotomy. There were 121 forceps deliveries, a rate of 5°8%. The figures 
for the 1,103 booked primigravides show how seldom disproportion necessitated any 
interference at all. There was no surgical induction or craniotomy on account of 
disproportion and forceps delivery occurred 109 times. Cmsarean section for 
disproportion was performed in only five cases. A Cesarean section rate of less 
than 0-5% does not suggest that it has been increased by refusing altogether to 
perform surgical induction on account of disproportion in primigravide. 

Croypon BorouGH COUNCIL 
I.—BooKED CasEs 1934-35 


Attended ante-natal clinics and delivered ‘ioe ee 2,507 
Delivered in hospital “ ove = 2,103 
Surgical induction for disproportion ove on 2 
Cesarean section for disproportion one one ee 12 
Craniotomy for opens eve oe 

Forceps delivery ... ive ids ~ we 121 
Forceps rate (ali cases) . = 5-8% 


Combined fetal and infant mortality- rate (all cases) on 4-7% 
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II.—BOOKED PRIMIGRAVID® 1934-35 


Total delivered in hospital iat vie as 1,103 
Surgical induction for disproportion me ee 0 
Cesarean section for disproportion 5 
Craniotomy for disproportion — at ded 0 
Forceps delivery ae irs a ‘an 109 
Forceps rate for primigravide ove ses eve eas 9-9% 


Mr. W. R. Winterton: At the Middlesex Hospital during the last ten years 
there have been 44 cases in which labour has been induced because of disproportion 
in primigravida. The method used was the insertion of a soft rubber bougie. 

Results to the mother :—These are as follows; The average length of the first 
stage of labour was twenty-eight hours. If we take primary inertia as cases in 
which the first stage lasts more than twenty-four hours, there were 38% primary 
inertias while in 22% of the total cases the first stage lasted more than forty-eight 
hours. The forceps rate, which should be low on premature babies, was 18%; in 
half of these cases forceps had been used on account of signs of foetal distress. 
There was sepsis in 15% of cases; in half of these it had followed forceps delivery. 

Results to the baby.—The stillbirth rate was 13%, which is much too high. Half 
of these babies had been delivered by forceps. Unfortunately there were very few 
post-mortem reports. In 13% of cases the patient had to stay in hospital longer 
than the usual time, on account of difficulty in feeding the baby and of its failure 
to gain weight. 


Dame Louise Mcllroy supported the arguments of the openers of the dis- 
cussion by advocating non-interference with pregnancy in cases of pelvic contraction 
and disproportion. She had almost entirely given up induction in these cases, not 
because of bad results but because these cases, if left alone, did as well, if not better, 
and without the added risk of surgical interference. It seemed a pity that so much 
objection had been made in the discussion to trial labour. Was not every labour a 
trial labour, whether it ended naturally, by forceps, or by Cesarean section ? Three 
points might be mentioned: First that once surgical induction had been carried 
out, the bolt had, so to speak, been shot, and further interference by forceps or 
Cesarean section was fraught with the danger of injury or sepsis. This was one 
of her chief reasons for abandoning induction. Secondly, perhaps too much stress 
had been laid upon the size of the bony pelvis, and the uterine forces. The pelvic 
ligaments must also be considered, as the progress of an easy labour depended to a 
certain extent upon the degree of elasticity of the ligaments which united the 
pelvic bones. No estimate of these could be made by pelvic measurements. A 
method of estimation of the mobility of the pubic arch could be made if the patient 
were examined in a standing position, with two fingers placed under the arch and 
the patient directed to raise first one foot and then the other. The movements of 
the pubic bones gave a fair indication of the mobility of the joint and its powers 
of expansion. 

The third point was that if surgical induction was to be abandoned, something 
else had to be substituted for it. Pelvic joints and tissues could be softened to a 
considerable extent by the use of daily hot sitz baths during the two or three weeks 
preceding term. Also if chloral hydrate, 15 gr., were given every night for a week 
before labour was due, the effect was to reduce the rigidity of the parturient 
canal. 

She (Dame Louise) envied the prognostic accuracy of some speakers who could 
estimate in pregnancy the exact behaviour of the head in labour. She had never 
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been able to do so, as so many factors had to be kept in mind. Surely many of 
those present must have had experience of the obstinate head which would not 
enter the pelvic brim early in labour or even in the second stage, yet if left alone it 
would finally descend and delivery would take place without any artificial aid or any 
injury to the mother or child. 


Mr. W. Gilliatt supported the openers in regard to the motion before the 
meeting. There had been no collusion as far as he was concerned, but since 
January 1, 1932 he had not carried out induction of labour in primigravids. The 
change of method was forced upon those at King’s College Hospital by the unsatis- 
factory results, to both mother and child, which followed induction of labour. He 
and his colleagues allowed all cases to have a trial labour, on the lines suggested by 
Mr. Theobald. No trial could be called a trial labour until the membranes had 
ruptured. There was no reason to regret the change of policy, as their figures in 
the last five years were infinitely better than those formerly obtained. 

Mr. Wyatt and others had made a point about the woman who had undergone 
Cwesarean section in her third pregnancy, but this discussion was concerned with first 
pregnancies. Mr. Norman also had told the members how dreadful it was to perform 
Cesarean section. On similar lines to this, a discussion might well be held on the 
relative value of upper and lower segment Cwsarean section, because while 
obstetricians continued to perform upper Cesarean section, so there would occur 
tragedies and unsatisfactory after-results. When these practitioners adopted the 
lower Cesarean section they would be amazed and delighted with the results. 


Mr. Sandeman Allen said he would like to refer to a case which showed how 
impossible it was to obtain an estimation of the fit of a head into the pelvis. He 
had recommended a case from an ante-natal clinic for Casarean section. His findings 
were checked by others, and it was agreed that the operation should be performed. 
On the way to the theatre the sister said the head was well in the pelvis, and the 
woman had been delivered without even the use of forceps. 


Mr. Roques, replying on behalf of the three proposers of the motion, said that 
it was with some timidity that they had originally suggested this debate ; but since 
every speaker, not excluding Dr. Herbert Spencer whose figures showed a foetal 
mortality of 12%, had really spoken in favour of the motion, it was evident that 
their timidity had little foundation and that the debate had been fully justified. 

Those speakers who had opposed the motion had unaccountably assumed that 
the debate concerned the induction of premature labour for disproportion in 
primigravide versus Cesarean section in these cases. Nothing could be farther from 
the truth. A general adoption of their treatment by trial labour would reduce, not 
increase, the number of Cesarean operations. The truth of this assertion had been 
demonstrated by Mr. Walker who had also proved that the pursuance of an expectant 
therapeutic policy lowered the foetal mortality and reduced the incidence of delivery 
by forceps. 

The question of the induction of premature labour in multipare was outside 
the ambit of the discussion, to the terms of which the opposers had agreed months 
ago. 

He (Mr. Roques) strongly condemned the practice of submitting a patient to 
Cesarean section after attempted induction of labour by surgical means had failed. 
He recalled Professor Munro Kerr’s statement that this was the most dangerous 
procedure known to the obstetric art. 
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In answer to Mr. Gilliatt, on behalf of the three proposers of the motion, he 
admitted that Mr. Walker’s definition of a trial of labour had been incomplete. The 
trial could not be said to have ended until after the membranes had ruptured. Their 
thesis was, in fine, that no one could tell how a labour would proceed until after that 
event. 

References had been made to the frequency of abnormalities at the caudal 
extremity of the skeleton; in the experience of the speaker abnormalities of the 
caudal end of the skeleton were not of frequent occurrence. 
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e 4 COMBINED MEETING 
; HELD IN LONDON, JUNE 4 and 5, 1936 

LARYNGOLOGICAL SESSION 

: Chairman: LIONEL CoLLEDGE, F.R.C.S. (President of the Section of Laryngology) 
: DISCUSSION ON MALIGNANT DISEASE 


OF THE UPPER JAW 
OPENING PAPER! 
By Dr. G. OuneREN (Stockholm) 


THOSE who work with malignant tumours in the maxillo-ethmoidal region, 
experience so many disappointments that finally they are ready to accept every 
method of treatment that seems to give fewer recurrences than other methods, even 
though it involves great technical difficulties for the operator. Further, they become 
in the course of time, less inclined to attach great importance to the wsthetic side 
of the results, since the doctor certainly renders a patient a greater service by 
keeping him alive for years with a visible operation mark than by allowing him to 
be buried untimely with an almost invisible scar. Such considerations brought us 
to abandon the usual operation with knife and scissors in favour of endothermy, in 
spite of the great inconveniences that are associated with it. Among these are the 
prolonged course of healing, the objectionable odour, and the tendency to late 
hwmorrhages. Greater inconvenience still lies in all the difficulties to be overcome 
if the operator is to avail himself fully of the advantages of endothermy and at the 
same time reduce the element of risk toa minimum. To my mind that constitutes 
the greatest drawback of the method, only to be overcome by a far-reaching 
concentration of tumour cases, making it possible for operators to deal with a large 
number of tumours every year. In most quarters this centralization does not seem 
to have been effected. 

Among the advantages may be mentioned the possibility of treating cases that 
are not suitable for resection, owing to the extension of the disease, inappreciable 
post-operative shock, low post-operative mortality, and the fact that the heat 
developed can kill the tumour cells even at a certain depth below the coagulated 
tissue surface. 

_ Asa preparation for electro-endothermy it is appropriate to reduce the infection 
in the oral cavity by removing decayed teeth and by cleansing the tonsils of infective 
secretion as far as possible, and if the blood-sugar is of too high value it should be 
regulated to the normal. A too high blood-sugar value renders the patient less 
resistant to infections and has a deleterious effect on the healing of the wound cavity. 

The endothermy has been performed partly under regional anwsthesia and 

partly under general narcosis either with intravenous injections of evipan or with 


) 1 This paper is based on experiences of the cases treated at the Sabbatsberg Clinic (Chief Surgeon 
Professor Gunnar Holmgren). 
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chloroform. Personally I prefer chloroform narcosis, as it best affords that absence 
of pain which is necessary for carrying out difficult and prolonged coagulations in the 
pterygo-maxillary fossa, in the ethmoid and sphenoid, and of the lymphatic trunks 
of the choana and the nasopharynx. 

If the tumour involves the antrum and the ethmoid, the external carotid artery 
is ligatured’ above the point of origin of the superior thyroid artery. Ligature with 
catgut is not always reliable, owing to the strong pressure caused by the pulsation 
in the artery. In my cases it appears that when silk-has been used for the ligatures 
hzmorrhages have occurred less frequently than when a ligature was not employed. 
It would therefore be of interest to know what material has been employed by 
operators who claim that hemorrhages occur equally often with ligature as without. 

In the endothermy following the ligaturing, it is important that the tumour 
should not be touched before the cells have been killed by coagulation and that the 
entire tumour should be removed at one time, and not by repeated operations. That 
there is a real risk of disseminating the tumour by way of the blood and lymphatic 
vessels if primary tumours are exposed to trauma, is shown by work on experimental 
carcinoma in rats. Even after moderate violence to the tumour, masses of loosened 
tumour cells are seen in microscopic sections from the lymph-glands and intestinal 
organs while they are but few if the experimental animal has not been exposed to 
trauma. ’ 

Biopsies, if possible, should be made with endothermy, which closes the blood 
and lymphatic channels and kills the tumour cells on the wound surface, thus 
reducing the risk of spreading the cells to a minimum. Coagulation of the piece 
intended for microscopic examination presents no obstacle to the trained pathologist 
in arriving at a certain diagnosis. 

The procedure in an endothermy operation depends on the position and size of 
the tumour. if it is near the surface we attack it directly with two active electrodes 
but if it is deep-seated it must first be exposed. If examination has shown it to be 
of moderate extent we incise with the electro-knife in the gingival fold to expose the 
operation field. If X-ray plates and clinical symptoms give rise to suspicion of an 
inaccessible extension of the tumour, then this incision will not be sufficient. 

The operator will not be able to effect coagulation at the cribriform plate, in the 
nasopharynx and in the sphenoid with certainty if the operation field is not laid wide 
open. For this purpose I use an incision which passes along the median line of the 
upper lip into the nostril on the affected side, and thence subcutaneously along the 
pyriform aperture and in the gingival fold to the last molar tooth. 

Superficial tumours arising from the alveolar process and the hard palate are 
“cooked ”’ with the aid of two olive-shaped electrodes. The heat is increased only 
to the point at which the tissue assumes a greyish-white appearance, and fluid 
exudes from it. When the tumour has been thoroughly cooked, it is curetted away. 
In order to ensure that the wound surfaces do not hold any tumour remnants, the 
wound is scraped free of coagulated tissue, suspicious parts being cooked and scraped 
again. Finally the wound is treated once more with a current of higher tension 
and frequency, as the object is now to produce a crust, which protects the wound 
surface from infection and reduces pain. 

This procedure is appropriate only for limited, superficially-situated tumours of 
the alveolar process and the palate. If they are more extensive and have grown 
into the antrum, they are treated according to the rules given below for dealing 
with primary tumours of the antrum. 

Endothermy for tumours of the antrum requires to be adapted to the way in 
which the tumour has attacked the different walls of the antrum. 

When the skin of the face has been freed from the anterior wall of the maxillary 
sinus, the wall is exposed to intense heating, before the antrum is opened from the 
canine fossa. With one electrode in the antrum and the other in the nasal cavity, 
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the tumour and the mucous membrane of the walls are cooked and scraped away, 
so that the underlying bone is exposed. In all cases the anterior and medial walls 
of the maxillary cavity are completely removed, in order to render possible inspection 
of the exposed bone in the remaining inferior, posterior, and superior walls. This 
inspection is decisive for the further course of the operation. If the bone is intact 
in these walls, the operation is limited to destroying the trunks which conduct the 
lymph from the mucous membrane of the antrum and the ethmoid through the 
choana to the lateral retropharyngeal glands. 

The experience of past years—that tumours of the antrum often recur in the 
region of the pterygoid process and in the nasopharynx—directed attention to the 
lymphatic vessels. It seems to be of great importance to destroy these by coagu- 
lation in every case of tumour in the antrum and the ethmoid. 

It was pointed out that the state of the bone in the walls of the antrum 
indicates the further course of the operation. If the bone of the floor is broken 
through, the whole hard palate is cooked and removed but, if possible, the soft 
palate is left. If the bone of the orbital floor is destroyed and the tumour shows 
advanced growth into the orbit, no attempt is made to preserve the eye, but the 
whole orbit is cleared. Only if the invasion of the orbit is slight the coagulation 
may be restricted, and freedom from recurrence may thus be secured with retention 
of vision. 

If the bone of the posterior wall is broken through, the lymph-vessels in the 
pterygo-maxillary fossa and the infra-temporal region may be the seat of cancerous 
lymphangitis, and the whole of this area must be destroyed by coagulation and 
evacuated. It is not usual for difficulties from hsemorrhages from the internal 
maxillary artery to arise if the external carotid is ligatured beforehand. Greater 
trouble is sometimes caused by the vessels in the pterygo-palatine canal, when the 
process is removed to facilitate coagulation in the fossa and at the base of the skull. 

In every case of maxillary tumour invading the ethmoid bone I have effected its 
destruction by means of electro-coagulation and have removed the bone up to the 
cribriform plate. In the cribriform plate the development of heat must be carefully 
controlled and it is necessary to use a number of electrodes of unequal size—such 
as needles, plates, and balls—if damage is to be avoided. That this is practicable is 
indicated by the material, which shows, that the number of intracranial complications 
was less with endothermy in the ethmoid than in the cases where the ethmoid bone 
was evacuated by ordinary surgical operation. Furthermore, the healing results 
were better. 

In evacuating ethmoidal tumours, we cook the mucous membrane in the naso- 
pharynx and sphenoidal sinus, for although it presents a normal appearance to the . 
eye, the microscope frequently shows that it contains incipient tumour deposits. 

The majority of patients since 1927 have also been treated with irradiation, 
which has been applied by Professor Berven the chief surgeon at Radiumhemmet, 
and his first assistant, Dr. Ahlbom. Their view is that the greatest effect is 
obtained by means of a combination of pre- and post-operative deep X-rays and 
teleradium, and by the introduction of radium into the wound at the end of the 
coagulation. : : 

The treatment with high-voltage X-rays has usually been given with a screen 
equivalent to 2-6 mm. copper in daily doses of } to 4 H.E.D. to different fields in 
turn. These fields were selected so as to obtain a “cross-fire” against the area 
affected by the tumour. More than four, or less than three, fields have seldom been 
used; these are the following: one square anterior field on each side, covering 
the orbit, the frontal sinus and the antrum, and two corresponding lateral fields, 
extending from the lateral end of the eyebrow to the ear. The lateral field on the 
side affected by the tumour has usually been extended to include the glandular 
regions. The total dose to the skin has generaily amounted to 1 H.E.D. on each field. 
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Since 1929 the teleradium apparatus containing 3 grm. of radium has been used to 
irradiate the tumours from six or seven different ports, and the total amount given has 
varied between 30,000 and 70,000 mgm.-hrs. The distance from the radium containers 
to the skin was 6 cm., and the total filtration was equivalent to 6 mm. of lead. 

When doses up to 70,000 mgm.-hrs. were given, a lively reaction of the skin 
followed. This “ epidermitis”’ does not usually last more than four or five weeks, 
and no endothermy operations have been performed until such reactions had passed, 

Since 1927 a radium application in connexion with the operation has been used 
in almost all cases treated. For this purpose, four tubes were used, each containing 
about 25 mgm. radium element in a capsule of aluminium and platinum equivalent 
to 1 or 2 mm. lead, with an extra screen equivalent to 2 mm. lead. The tubes were 
distributed in various places in the operation wound and the nasopharynx, according 
to the extension of the tumour. The dosage given varied in different cases between 
about 500 and 2,000 mgm.-hrs. 

The post-operative irradiation is given along the same lines as the pre-operative 
treatment. Relatively small X-ray or teleradium doses are given, often repeated in 
two or three series at intervals of about three months. In cases of suspicious 
enlargement of regional lymph-glands, the post-operative treatment is mainly 
directed to the neck; teleradium, instead of X-rays, has been used in cases of this 
type, in view of the more favourable experiences at Radiumhemmet in the treatment 
of glandular metastases in general by this method. 

The above-described radiotherapeutic principles have been followed in almost the 
same way for both sarcomas and carcinomas. The sarcomatous growths considered 
here were almost exclusively of the relatively radio-resistant types, and therefore 
required the same doses as the carcinomas. 

It has naturally been desired to employ radiotherapy in accordance with the 
rules of the Radiumhemmet, but irradiation entails considerable inconveniences for 
the operator. The pre-operative treatment greatly increases the difficulty of 
distinguishing healthy tissue from infiltrated tissue, since a ray-sensitive tumour 
may decrease so considerably with pre-operative treatment that on coagulation only 
sinall remains are present. Nevertheless, as the operator can never rely on ray 
treatment effecting definite healing, he must try, with the help of X-ray plates and 
clinical symptoms, to reconstruct the tumour distribution before the commencement 
of the irradiation—often a very hazardous task. Another drawback is that pre- 
operative irradiation results in a considerable reduction in the resistance of the skin, 
and this may promote the occurrence of erysipelas. 

The application of radium at the operation, although of proved benefit, is not 
. without disadvantages, as it is apt to cause extremely protracted osteonecrosis and 
a great lowering of the power to heal. 

After the application of radium in the wound the patients are often troubled by 
intense headache and great debility, increasing the risk of pulmonary complications. 
As a compilation of the material shows that the post-operative deaths are sometimes 
the result of abscess of the brain, and as they occur in cases where radium has been 
applied, there is every reason for caution in regard to the application of radium to 
the wound. It would be a great step forwards if ray treatment could be developed 
so that the healing effect now obtained by pre-operative irradiation and the appli- 
cation of radium at the operation, could be gained by means of post-operative 
treatment only. The disadvantages of irradiation would then be eliminated, and 
the operator’s work would be greatly facilitated. 

During the years 1924 to 1936, 235 cases of malignant maxillary tumours have 
been treated at the Sabbatsberg Clinic. 

In judging the results I have not included the cases from recent years but only 
the 120 which it has been possible to follow for five years or more. Of these 43, 
or 35%, are still living without recurrences, from five to twelve years after the 
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commencement of treatment. Ina summary of the material in 1932 the absence 
of recurrences after five years among 52 patients is 38°5%. Thus, as regards five 
years’ healing, while the material increased from 52 to 120 cases, the freedom from 
recurrences fell from 38°5 to 35%. The explanation of this is, that the material has 
gradually come to consist of cases increasingly difficult to treat. In 1932 80% of 
the admitted cases were operated on, but later the operation cases amount to 86°5. 
In this there is a suggestion that in recent years the indications for operative treat- 
ment have become more extended than the capacity of this method of treatment 
permits. The death-rate within two months after operations is 11%. 

As there are advocates of the view that it is not the endothermy, but the 
irradiation, to which the improved results are due, it may be of some interest to 
try to throw light on this question with the aid of the case-notes. These include a 
number of cases in which irradiation was not used at all, but only coagulation. 

Among the 120 cases followed for five years and more 91 were treated with 
endothermy and irradiation, the other 29 with endothermy only. Of the 29 cases 
no less than 17 cases, or 58%, are still living and without recurrence from five to 
twelve years after the beginning of the treatment. Obviously the conclusion must 
not be drawn that treatment with coagulation only is so exceedingly superior to 
combined treatment as these figures would indicate, as the material is much too 
small for that. It appears justifiable, however, to draw from these figures the 
conclusion, that irradiation still does not excel—indeed, hardly equals-—endothermy. 
There are no statistics known to me which, with irradiation only, can show a 
freedom from symptoms after five to twelve years in 58% of maxillary tumours as 
advanced as in our 29 cases.. It does not seem to me justifiable, in the combined 
treatment, to ascribe a greater share of the improved results to irradiation than to 
electro-surgery. 

On the other hand, in the treatment of the metastases of the neck in cases of 
maxillary tumours, irradiation alone seems to me to be most important and has 
given better results so, than when combined with block-dissection. 

In the 120 cases treated for five years and more there are 29 cases, or 24%, 
with metastases in the glands at the angle of the mandible and along the jugular 
vein. Out of these 29 cases seven were treated with both pre-operative and post- 
operative irradiation and with block dissection by good operators. All these patients 
died from metastases within three years and six months. The other 22 patients 
were treated with irradiation only, and of these, 17 died within three years and the 
remaining five have been alive for from five to nine years without recurrence. In 
four of these cases the diagnosis is squamous-cell carcinoma and in one round- 
cell sarcoma. 

In comparison with the cures achieved about ten years ago, to-day’s results are 
infinitely better, but they are still far from satisfactory. In more than 50% of the 
cases treated the patients still die within five years from the beginning of treatment, 
and about 20% of the cases should still be rejected as hopeless. The possibilities 
of achieving better results lie in earlier diagnosis and improved methods of 
treatment. 

Harlier diagnosis could certainly be secured by increase of knowledge, not only 
among doctors, but also among the general public. The value of increased 
knowledge among the general public would be that the patients would go to a 
doctor of their own accord, before the tumour has spread to the extent that is now 
usual. In general, malignant tumours are met with in the latter decades of human 
life, and therefore patients who have previously been healthy, but begin to be 
troubled by pain in the trigeminal area, by one-sided obstruction of the nose, by 
nose-bleeding, or by purulent secretion from the nose, should be subjected to more 
frequent X-ray examination, exploration of the antrum from the canine fossa, and 
biopsies from the nasal cavity. The instinctive attitude of the doctor that, as a 
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matter of course, he does not lose sight of older patients suffering from these 
symptoms until he has carried his investigations so far that he can either 
exclude the possibility of a tumour or definitely prove the existence of one, would 
in many cases render possible a sure diagnosis months earlier than is the case at 
present. 

In the survey of cases in 1932 it struck me that a number of the patients 
admitted for treatment had previously consulted an oculist owing to a sudden flow 
of tears from the eye on the side where the tumour was diagnosed months later, 
The flow could not have been due to stenosis, since both with syringing and with 
sounding of the tear-ducts, the oculist found normal conditions. 

Fresh cases have shown that the lachrymal flow is of significance, and I should 
like to relate a case history in support of this observation. A 70-year-old man 
visited the ophthalmic clinic in September 1935, as he had begun to be troubled by 
a left-sided lachrymation. His tear-ducts were examined, but were found to be 
normal. In January 1936—about three months later—I had occasion to examine 
him, as he had for some weeks been troubled by pain in the medial angle of the lids 
and by obstruction in the nose. The lachrymation aroused my suspicions of 
tumour in the ethmoid bone, and skiagrams were taken of the tear-ducts after the 
injection of lipiodol. The skiagram showed a deformation of the tear sac and the 
naso-lachrymal duct. 

After the skiagram had been taken, a biopsy was made from the ethmoid bone, 
and the microscopical examination revealed the presence of a squamous-celled 
carcinoma. It is remarkable that the tear-ducts showed such appreciable changes 
at a time when the patient would hardly have been suspected of having an 
ethmoidal tumour, if importance had not been attached to the lachrymal flow. If 
at the first visit to the oculist, the tear-ducts had been examined when filled with 
lipiodol, that might have led to a correct diaguosis fully three months earlier. 


Musgrave Woodman: In malignant disease of the upper jaw we have not 
only to consider growths which ,arise in the air cells, but also the large number 
which begin in the alveolus and extend secondarily into the antrum and the air 
cells. Thirdly, we have to consider the group from the nasopharynx, and lastly, 
we have a number of cases referred from the radiological department, which begin 
like rodent ulcer and become secondarily epitheliomatous, invading the bones of the 
nose and the air sinuses. 

The classical incision has long ago been abandoned; an improvement has been 
effected by an incision through the mucosa of the lower eyelid to avoid a depression 
beneath the lower eyelid, and any subsequent cedema, although it leaves a deformity 
in the angle of the eye. An incision, which Mr. Wilfred Trotter advocated, begins 
at the canaliculus in the lower lid, and goes through the lid. The incision which 
{ introduced in my Hunterian Lecture in 1923 starts at any point-from the top of 
the eyebrow, and goes down the side of the nose and through the lip. 

If the growth is low in the alveolus it may be reached easily from the oral 
aspect by turning back the mask of the face. Or it may be treated by an incision 
along the side of the nose, carried beneath, the nostril and vertically through the 
upper lip, thus turning aside the lower half of the face. If the growth extends up 
the lachrymal duct, or invades the orbito-ethmoidal cells or the orbit itself, the 
incision through the eyebrow, displacing the eye outwards, gives an adequate 
exposure and an excellent scar. 

The post-nasal space is packed off. The operation is carried out with the patient 
sitting up, and without tying of the external carotid. The incision starts in the 
eyebrow, passes down the side of the nose and comes through the lip, and the eye 
is turned well out. Generally I use an ordinary sealpel for the incision down the 
side of the nose. The subsequent dissection is carried out with diathermy. After 
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the flap has been turned aside, the growth is removed, and any further deep 
extensions are treated with the diathermy fork. 

Certain areas give particular trouble in dealing with the depths of the growth. 
An obvious path of extension is up the lachrymal duct and lachrymal sac; 
occasionally the neoplasm goes through the thin wall of the roof of the antrum and 
the floor of the orbit. The malar bone has many tendinous muscular insertions, 
and if the growth runs through or round the malar bone, it is better to remove the 
bone entire, without even attempting diathermy coagulation of the surrounding 
tissues. Another important area of extension is the spheno-maxillary fossa, 
through the posterior wall of the antrum; another is the pterygoid area and the 
Eustachian tube. These do well with diathermy, but if the growth reaches the 
Eustachian tube the prognosis is more serious. 

The only hopeless extension is that to the dura mater. One caseof such an 
extension was treated with the diathermy button, and the patient lived for two 
years, dying eventually of increasing high tension in the meninges, possibly due to 
secondary growth in the brain. 

I would like to give a word of warning about the use of radium in tumours of 
the upper jaw. Radium is an element which is dangerous to the patient, and, 
incidentally, to the surgeon too, and in these days it has become of medico-legal 
importance. We are fond of using it in the mouth, but I question whether it is of 
much value in the upper jaw. 

In my practice I have had two cases of radium necrosis. In the first case the 
disease was in the upper jaw; the patient lived without recurrence, but he gradually 
died of radium necrosis, which eventually extended to the brain. In the second 
case the disease was in the lower jaw, and eventually there was complete aos of 
the mandible. 

In many cases I have had X-rays applied three or four days before operation, so 
as to lower the vitality of the tumour cells, though I agree with Dr. Ohngren that 
this method reduces the healing power also. After healing has taken place, the 
value of X-ray treatment is very great, and I advise my patients to have it. 
Diathermy is, in my opinion, the most valuable method for dealing with these 
cases ; any necrosis which follows is innocent, does not extend, and always clears 
up. I think healing takes place sooner if no radium is used after the operation. 

As an example of prognosis I may mention a case of epithelioma of the eye, 
involving the skin of the side of the nose and the ethmoid region. The growth was 
excised and subsequently repaired by a tube graft. It is twelve years since the 
original operation, and the patient remains well to-day. 

Finally I make a plea that these cases should not be regarded as inoperable. 
Provided the patient is willing to face the operation, I do not think any case which 
comes to us is really an inoperable one. Many cases may technically be regarded 
as such, because of involvement of the skin and the eye, but we must remember 
that these growths are not highly malignant, and if they recur we can deal with 
the recurrence either by diathermy or by radium. In the last resort we can feel 
that even if we do not entirely cure the condition, we shall have saved patients a 
great deal of suffering and preserved their lives for many years. 


Norman Patterson: Anatomical considerations.—Tumours involving the 
upper jaw may be classified anatomically as follows. (1) Those originating in 
relation to thie bony substance of the upper jaw. (2)-Those arising in soft tissues 
in contact with the upper jaw. (3) Those having their origin in adjoining territory 
such as the ethmoidal cells, nasopharynx, inferior turbinate. When the tumour 
has reached considerable dimensions it may be impossible to determine its exact 
site of origin. The position of a tumour is of great importance in relation to 
treatment. Apart from any consideration of their type or degree of malignancy, 
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tumours situated definitely below an imaginary horizontal plane, corresponding 
roughly to the level of the roof of the antrum, are in a comparatively favourable 
position ; those which originate or extend above this plane are in an unfavourable 
position. A vertical plane may be imagined corresponding to the posterior wall of 
the antrum ; tumours situated at some distance anterior to this plane may be said 
to be favourable for operative treatment ; those lying or extending posterior to this 
plane with the exception of a growth which has spread to the soft palate, may be 
considered almost incurable at any rate by surgical methods 

Before commencing treatment the relationship of tumours to these two planes 
should be studied. Although extension upwards into the anterior part of the orbit 
does not necessarily render the case inoperable, the surgeon must be prepared to 
sacrifice the eye. When the posterior region of the orbit becomes involved, causing 
proptosis, the condition may be classed as inoperable. Extension to the ethmoid is 
serious, but so long as the growth stops short of the floor of the anterior fossa, the 
case need not be considered hopeless. When the growth has invaded the frontal 
sinus—fortunately a late and rare occurrence—the outlook is extremely grave. 
Extension into the nasopharynx can always be recognized either by examination 
with the mirror or by palpation. When this region has become invaded radical 
removal is out of the question. The same remark applies when the tumour has 
invaded the pterygo-maxillary or spheno-maxillary fossw, regions rich in veins 
and lymphatics. In certain instances operative treatment may be ruled out on 
account of metastatic deposits. Before undertaking the treatment of any case 
a thorough radiographic study should be made. A portion of the tumour should also, 
when possible, be submitted to a pathologist, and in removing a piece of tissue 
ordinary cutting methods should be avoided. Diathermy excision is ideal. 

. There may be an entire absence of symptoms and signs. An inflammatory 
process may closely simulate malignant disease and vice versa. Unfortunately the 
two conditions may be present in the same patient. It must have been the 
experience of most rhinologists to discover accidently a tumour of the antrum when 
it has been opened for the relief suppuration. Pain may be very misleading and I 
recall a case of carcinoma which started in the alveolus where the only local sign 
present was spongy gums and the only symptom was pain in the frontal region. Every 
patient should be carefully examined for areas of anesthesia affecting the skin or 
mucous membranes supplied by the second division of the trigeminal nerve. There 
may be complete anwsthesia over the cutaneous area supplied by the infra-orbital 
nerve, or only a small patch of anesthesia or hyperesthesia. The same remark 
applies to the mucous membrane lining the roof of the mouth. Recently I examined 
a man who complained of bleeding from the nose. The left side of the nose was 
filled with polypi. There was marked anesthesia to pin-prick (not to cotton-wool) 
over the roof of the mouth on the left side. I have not completed the investigation 
of this case, but I feel certain that the mucous polypi conceal a malignant growth. 
If the disease extends high up in the nose the nasal branch of the ophthalmic nerve 
may become compressed. Other‘nerves may be involved as the result of extension 
to the nasopharynx or sphenomaxillary fossa. Not only may nasal polypi conceal 
a growth but rhinitis caseosa may be present along with malignant disease, and the 
tumour only comes into view when the putty-like material has been removed. 

Retention of the function of smell on the affected side is a favourable sign. 

Before the introduction of surgical diathermy I operated on a small number of 
tumours of the maxillary region by the classical method of excision. It was quite 
possible to carry out a complete resection without making an incision below the 
lower eyelid which, besides causing a noticeable scar, gives rise to troublesome 
cedema persisting for a considerable period. Although this incision can generally 
be dispensed with, it may form part of an encircling manceuvre in the removal 
of a growth which has spread to the soft tissues or skin of the cheek. Diathermy 
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proved so well suited to the treatment of carcinoma of the mouth and pharynx 
that its adoption in the case of tumours in the region of the nose and upper jaw 
naturally followed. Results have shown that it is by far the most powerful weapon 
we possess. The methods of employing electro-coagulation vary with different 
operators. Personally, in the majority of cases, I prefer to combine ordinary surgery 
with diathermy. Approach by an external incision will obviously be adopted when 
the growth has invaded the skin of the cheek, a large area of which may have to be 
sacrificed. 

Some surgeons hold that practically all tumours of the region under consideration 
should be attacked by the buccal route. A skin incision should, I think, be made in 
the following circumstances: (1) When the growth appears to involve the floor of 
the orbit. In a case of this nature it is easier to ascertain the relationship of the 
bony orbital wall, periosteum, and orbital contents to the tumour. (2) In cases 
where the ethmoid is apparently involved. If necessary the frontal sinus can be 
explored or even the dura mater of the anterior fossa exposed. Diathermy must be 
employed with great caution in the upper regions of the nose and in the neighbour- 
hood of the orbit. For this reason I consider that an open operation with removal 
of portions of the ascending process of the maxilla and possibly part of the nasal 
bone is safer than a procedure carried out entirely from below. (3) A skin incision 
seems advisable when there is a suspicion that the tumour has penetrated the bone 
and involved the deeper tissues of the cheek. Careful suturing at the end of 
the operation should lead to almost invisible scars. It may be objected that 
incisions, with reflection of perhaps the greater part of the cheek, increase the 
severity of the operation, but the immediate mortality from these operations on the 
upper jaw is very small. Only two post-operative deaths have occurred in my 
practice—one from a pulmonary embolus on the sixth day, the other from post- 
operative pneumonia. Both took place before the introduction of diathermy 
technique. 

When the growth is confined to the roof of the mouth, or invades the lower part 
of the nose or antrum, there is no advantage in an external incision and the operation 
should be carried out entirely through the mouth. In nearly every case, whatever 
the precise technique adopted, I consider removal of the whole or a portion of the bony 
roof of the mouth on the diseased side an essential part of the operation ; this allows 
of inspection and facilitates the subsequent application of radium. No attempt 
should be made to close, by plastic methods, the opening which results; a good 
obturator can always be fitted by a competent dental surgeon. The patient should 
present himself at frequent intervals for examination, which cannot be properly 
carried out through the nasal orifice. 

I think it is most important that the surgeon should banish from his mind 
during the actual operation any benefits to be derived from treatment by radium or 
X-rays. He should aim at a knockout blow. I do not mean to. suggest that 
post-operative radiation is to be neglected, or that preliminary radiation may not 
be advisable. Too much reliance on ray treatment will lead to an inadequate 
operation, followed perhaps by complications associated with the employment of an 
excessive dose. 

I shall refer to two regions where the situation of the tumour calls for special 
operative procedures. In collaboration with Mr. Charles Goulden, I have operated 
on a number of cases in which a rodent ulcer or epithelioma, starting in the region 
of the eyelids, generally near the inner canthus, invades the underlying bone. In 
such a case my colleague begins by removing all suspicious skin and afterwards 
exenterates the orbit. The remainder of the operation, which is entrusted to me, 
consists in freely taking away all bone in the neighbourhood of the disease; the 
bone removed often includes portions of the maxilla. Finally the cavity is carefully 
treated with diathermy. 
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Another kind of case in which a special method of approach is advisable is that 
of cancer involving both the upper alveolus and cheek. During the last ten years 
I have employed what I term “the skin-flap method” in dealing with cases of 
carcinoma of the cheek, and I have found this operation most suitable when the 
alveolus as well as the cheek is invaded. 

I employed preliminary ligature of the external carotid in my early cases only. 
Severe hemorrhage is rare after these operations, and if it does occur, a week or 
more has generally elapsed since the operation took place, and by this time the 
collateral circulation is pretty well established. If ligature were thought necessary 
it could easily be performed as an emergency measure, but I have not met with 
any conditions in which it was required. 

In cases of malignant disease invading the region of the maxilla, glandular 
metastases are uncommon. ‘Treatment therefore is simplified and the prognosis 
after operation is comparatively favourable. In well-established tumours, however, 
invasion of the cervical lymphatics may occur. When certain structures in the 
neighbourhood become involved by extension of the growth, metastases may appear 
quickly. This may be the case when the tumour spreads to the soft palate, the 
tonsil, the nasopharynx, or the skin covering the maxilla. Metastases seem prone 
to occur in the cervical vertebre. 

I will now refer to some cases of my own in which metastases have occurred. 


I1.—A woman, aged 58, showed five apparently discrete tumours on the right side of the 
roof of the mouth: these tumours were probably connected by subepithelial strands of 
malignant tissue. The growth was found, on operation, to have extended upwards into the 
maxilla and antrum. It was removed by a modified resection of the upper jaw followed by 
the application of diathermy. (In all the cases to which I shall refer diathermy was 
employed.) A year and nine months after the operation a recurrence appeared in the centre 
of the upper lip, where a scar resulting from the operation was present; this might have 
been an implantation cancer. The tumour was removed and a plastic operation performed 
to fill the gap. Four years and three months after the original operation the patient 
presented herself with a large mass of secondary glands on the right side of the neck. | 
carried out a block dissection which included resection of the internal jugular vein. It 
occurred to me that the metastases might be secondary to the tumour in the upper lip, but 
as the patient died two years later—six years and three months after the original operation— 
from a local recurrence, the glandular involvement may have been secondary to the primary 
disease. 


II1.—A woman, aged 51, had noticed a small lump on the roof of the mouth for ten 
years, for six months two lumps had been present. Examination showed a pigmented mass 
occupying a large area on the roof of the mouth just extending on to the soft palate. One 
ulcerated nodule showed very little pigmentation, but there were two markedly pigmented 
nodules in front of the ulcer. The margin of the pigmented area was ill-defined. Palpable 
glands were present below the angle of the jaw on the left side. The tumour was freely 
removed. Two months later a block dissection was carried out on the left side of the neck ; 
many of the glands were sooty black. X-ray treatment was given. Nearly two years later 
a block dissection was performed on the right side, the glands having the same macroscopic 
appearances. The primary tumour and glands were reported on by the pathologist as 
melanotic carcinoma. The patient died three years and four months after the original 
operation, probably from metastases in the abdomen. 


III.—A woman, aged 46, had three quite separate growths: (1) An elevated area about one 
inch in diameter at the junction of the alveolus and palate on the right side, (2) another area 
between the upper lip and alveolus, and (3) a nodular tumour on the mucous membrane just 
behind the angle of the mouth on the right side. There was slight chronic superficial 
glossitis. A portion of tissue was reported on as ‘squamous and prickle-celled horny 
carcinoma.” The case was treated by combined diathermy and insertion of radium needles. 
Two years and four months later the patient died, and metastases were found as follows :— 
“Secondary polypoid, squamous and prickle-celled horny carcinoma of lymphatic glands in 
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prevertebral tissue of the right side of the neck, in the third, fourth and fifth cervical 
vertebre, in the lower lobe of the right lung, and on the anterior surface of the liver.” 


1V.—A man, aged 42, was referred to me by Dr. Norrie of Calcutta. When the patient 
arrived in England he was found to be suffering from a tumour involving the left superior 


maxilla. It had caused some swelling below the inner canthus and at the side of the nose. 


The pathological report was as follows: “ Sections show connective tissue containing columns 
of cells of the basal-celled carcinomatous type. The suggestion of early bone formation is 
present in some areas, no cyst formation present. The condition is that of an atypical 
adamantinoma.”’ Dr. Allchin carried out preliminary X-ray treatment after which I per- 
formed an operation which seemed to be radical. Subsequently the patient was treated by 
teleradium, radium and further radiation with X-rays. Later on a recurrence in the hard 
palate was dealt with by diathermy. The patient died nine months after the original 
operation with signs of malignant deposits in the cervical vertebre. 


V.—A man, aged 28. A pedunculated growth was seen springing from the right side 
of the septum. On three occasions specimens were removed for microscopic investigation ; 
the reports were that the tumour was non-malignant, but as it continued to grow rapidly, it 
was removed, and was found to have invaded the outer wall of the nose and antrum. The 
entire tumour was sent for pathological examination and was reported on as “a squamous- 
celled carcinoma.” A year and ten months later the patient died. When last examined 
a large hard swelling occupying the posterior wall of the bucco-pharynx had developed and 
there were signs of involvement of the left cervical sympathetic. In this case metastases 
had evidently occurred in the cervical vertebra. There was no local recurrence. 


VI.—A woman, aged 49, was sent to me by Dr. Fuller, suffering from a granulomatous 
condition affecting the right vestibule of the nose and spreading to the columella; the 
growth also involved the outer wall of the nasal cavity. Microscopic examination showed 
it to be a squamous-celled carcinoma. A somewhat extensive operation was carried out, 
including removal of a portion of the external nose and a part of the right maxilla. Three 
years afterwards Sir Harold Gillies performed a plastic operation. The patient remained 
well for nearly eight years from the time of the first operation ; she then developed some 
induration on the left side of the nose ; there was also a hard smooth swelling about 4 in. 
in diameter in the region of the outer part of the left eyebrow, attached to the skin, but 
movable over the bone. Another nodule, much smaller, was present over the malar bone 
about 14 in. further back. Examir/ation of the interior of the nose showed a large area on 
the outer wall, on the left side of bare and apparently-necrotic bone. I transferred the 
patient to Dr. Carter Braine for treatment. This he carried out successfully with X-rays 
and radium. Not only did the swellings disappear, but a large bony sequestrum came 
away from the left nasal cavity. The patient died, nearly ten years after the time she first 
saw me, apparently from some obscure chest condition, possibly malignant. The interesting 
feature of this case is the fact that there was never any recurrence at the site of the original 
growth; moreover, the secondary manifestations were on the other side and situated 
apparently in subcutaneous structures. 


F. M. Allchin said that the case referred to by Mr. Patterson, which had been 
treated by irradiation, clearly showed the great difficulty associated with these cases. 
The patient was treated by X-rays in March 1935 for six days, having a total of 
1,260 ‘‘r” units. The voltage was 180, and was given through the 14 mm. of copper. 
Three days after cessation of the X-rays he was operated upon, the whole maxilla 
and hard palate being removed with the ethmoid up to the floor of the orbit. 
Healing was good in spite of the previous irradiation, and a fortnight after the 
operation the patient was treated with the 2 grm. radium unit, twenty-three hours 
total treatment. In the following August he had 3,440 “r” units with X-rays, and in 
September and again in December he had further applications of the radium bomb. 
In January 1936 he lost the sight of his right eye, and as his left eye was affected by 
radiation cataract, this loss meant total blindness. The oculist reported that there 
were no pathological changes in the right eye, and the lesion was therefore most 
likely a metastasis in the cortical visual area. Two months later he complained of 
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Fic. 1.—Mr. Patterson’s case. Lateral view. 











Fic, 2.—Mr. Patterson’s case. Antero-posterior view. 
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great pain in the neck and X-ray examination showed the condition of the cervical 
spine shown in figs. 1 and 2. There was almost complete destruction of the 
fourth cervical vertebra and partial destruction of the fifth. 


Dr. Constance Wood: Two one-gramme radium units are used in the 
treatment of this disease in the Radium Department of the Cancer Hospital. One 
of these units has been in use for the past seven years and the second one for 
four years. Both units are used together in the treatment of a case, one on each 
side, so that the patient is irradiated from both sides simultaneously. This has 
the advantage of reducing the total treatment time and adding to the intensity of 
radiation in the depth of the tissues. 

Figure 1 shows the ports of entry through which the radiation is delivered. 
Port I delivers radiation to the anterior part of the antrum; Port II, on the 
opposite side to the lesion, delivers radiation to the medial wall of the antrum, and 
Port III radiates the posterior part of the antrum, spheno-maxillary fossa, and 
pterygoid region. In cases where there is any swelling above the zygoma a larger 
area is irradiated, to include the temporal region. This results in a complete 
irradiation of the maxillary antrum and also of the surrounding tissues. After 
teleradium treatment has been delivered through these areas it is usually sufficient 
to produce disappearance of all visible tumour even when the growth has ulcerated 
through the skin and through the mucosa of the hard palate. 

Figure 2 (p. 76) shows the regression produced in a case treated through the 
areas described above. 





Fie 1. 


, After the external radiation is completed, the hard palate on the side of the 
growth is removed and a local application of radium is given to the interior of the 
antrum. The applicator is mounted on an upper denture specially constructed so 
that it has a projection which fills the antrum. It is into this projection that the 
radium is placed. It is absolutely essential to have a well-made applicator if an 
equalized and adequate radiation is to be delivered. By careful distribution of the 
radium in the applicator a homogenous dose can be delivered, and at the same time 
osteo-necrosis avoided. In order to get a good result it is quite unnecessary to risk 
osteo-necrosis. When such an applicator has been loaded with radium the radiation 
emitted from the surface of the applicator should be measured with great accuracy 
and the dosage determined in absolute ‘‘r” units. The method of wrapping radium 
in packets and placing these in the antrum is not scientific. The dosage in this 
method is very irregular, resulting in over-irradiation and osteo-necrosis in some 
parts and under-irradiation—and so failure to cure—in other parts. 
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Figure 3 shows the opening in the antrum and an applicator in position. 

Figure 4 illustrates the small Sievert condenser chamber used to measure the 
intensity of radiation in ‘““r” units emitted by the type of applicator described 
above, and from this can be worked out the time that the applicator should be left 
in position. The principle of the Sievert’s condenser chamber method is to measure 
the loss of electric charge from a small electric condenser. The small insulated 
metal ball inside the metal casing is charged to about 500 volts and in the absence 
of radiation holds its charge indefinitely. When exposed to radiation the air in the 
gap becomes ionized and the charge leaks away from the inner sphere. The amount 
of charge which leaks off in a known time is the measure of the radiation which is 
passing through the condenser. The charge left in the sphere after exposure is 
measured simply by placing it in contact with the electrode of a sensitive chamber 
such as a Wulf electrometer. The great advantage of the method is that very 











(a) _Fia. 2. (d) 


small isolated measuring instruments no bigger than a pea can be used, so that the 
dosage received by the walls of the antrum can be measured with accuracy. It is 
time that the old method of determining the dosage in mg. el. hrs., which served its 
purpose in the early days of radiation therapy, was abandoned. Such a unit does 
not indicate the true dose, because the distance of the radium from the walls of the 
antrum is not taken into account. The “r” unit being an absolute unit is quite 
independent of distance and quantity of radium. 

An interesting type of growth from the point of view of the radiation therapist 
is adenocarcinoma of the upper jaw. It is important to recognize this type. The 
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diagnosis should not be dependent on the histologist alone. There is a sufficiently 
clear history and clinical character of the growth to enable a diagnosis to be made. 
The natural duration of life of this tumour is up to seven years. The swelling on 
the hard palate may be oval or slightly lobulated, smooth, and adherent to the 
thickened intact mucosa. On palpation it may be firmly elastic or fluctuating and 
the surface is shiny and pale. 

Figures 5a and » illustrate a case of adenocarcinoma of the upper jaw. The 
response to radiation in this type of growth is much slower than in squamous 
carcinomata, and if there is no regression at first it does not mean that the dose has 





been inadequate. The regression after irradiation in this type of tumour is always 
delayed. The percentage of ‘‘ curative” results for adenocarcinoma is approximately 
half that for squamous carcinoma on account of its relative radio-resistance and 
marked tendency to recur after excisional surgery. 

In conclusion I would like to emphasize the value of beginning treatment of 
tumours of the upper jaw by giving external irradiation first. By this means, in 
many cases, such regression of the growth is brought about that removal of the 
hard palate alone, followed by electrocoagulation of the walls of the antrum and a 
local application of radium, is sufficient to produce a successful result. An extensive 
operation is thereby avoided and no external incision is necessary. 
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Fig. 5b. 


Stanford Cade said that his experience of disease originating in the antrum 
itself had led him to differentiate carcinoma from sarcoma; in each case it was 
essential for a histological diagnosis to be made. 

For small-celled or large-celled sarcoma of the antrum the ideal treatment was 
neither surgical nor by radium, but by X-rays alone. Dr. Allchin had shown one 
case of five years’ survival, and he himself had six others. 

He thought that in cases of carcinoma the dangers of irradiation were increased 
by the presence of sepsis, by inadequate access, or insufficient drainage. The 
method which Mr. Douglas Harmer and himself had practised for ten years was 
fenestration through the mouth, removal of the hard palate, and the application of 
radium by means of dental appliances. In this way treatment could be controlled 
from all points, both as to time and dosage, and watch could be kept for 
recurrences. Provided there was adequate drainage, the results obtained by this 
method were as good as those from others. Ultimate failure must be looked for in 
50% of cases, owing to metastases which were beyond the control of treatment ; 
failures might also be due to a desire to get the patient out of hospital too quickly. 
Fenestration of the upper jaw and subsequent radiation required six weeks. 

He had had 79 cases in 19 of which the patients were still alive. The 
fenestration method involved a small risk of radium necrosis. 

The danger of the occurrence of radium necrosis referred to by Mr. Musgrave 
Woodman was not greater than that of diathermy, and it was scarcely conceivable 
that a patient would take legal proceedings against a surgeon because he found that he 
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had diathermy necrosis or necrosis following surgery, and the same remark applied 
to irradiation, especially if screening was adequate, and the usual precautions taken. 

If a patient had malignant growth of the upper jaw, irradiation combined with 
surgery offered a little more benefit than did either irradiation alone or surgery 
alone. 


Dr. Ohngren (iv reply) said he agreed with what Mr. Musgrave Woodman 
said about scarring. The scar was an unimportant detail and the operator might use 
the skin incision that seems to him to be most convenient to effect the coagulation. 
He did not agree with Miss Wood as to the benefit of the pre-operative ray- 
treatment. The surgeon could not depend on there being no tumour left in the original 
site and he must proceed as if there had been no prior irradiation. He did not 
approve of the advice of Mr. Stanford Cade to restrict endothermy to carcinoma and 
to treat sarcoma by irradiation only as the sarcomata treated at Sabbatsberg were 
almost exclusively of the relatively radio-resistant type. Some of the cases of 
sarcomata had relapsed after previous irradiation but remained free from recurrence 
with subsequent endothermy. There was a marked difference between the necrosis 
of the ethmoid after irradiation and that after endothermy. Irradiation considerably 
reduced the resistance to infection and the tendency to heal. Endothermy closed 
the lymphatics and blood-vessels and mobilized enormous masses of leucocytes, 
forming a dense wall between coagulated and healthy tissue and thus preventing 
infection from spreading into the cerebral cavity. 
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JOINT DISCUSSION No. 6 


Section of Psychiatry and Section for the Study of 
Disease in Children 


Chairman—H. J. NoRMAN, M.B. (President, Section of Psychiatry) 


April 21, 1936) 


DISCUSSION ON ENURESIS 


Miss Robina S. Addis (communicated by Dr. W. Mooptk): No satisfactory 
cure has yet been discovered for the common and troublesome symptom of enuresis. 
It does not appear to be an entity in itself with specific manifestations for which 
diagnosis and prognosis can be definite, nor, even if viewed psychologically, does 
it seem to be a symptom which points to a certain type of maladjustment. We 
cannot say that it occurs only in the timid, or in the aggressive, child. We find 
it in all types, in all classes and environments, after every variety of training. 

STATISTICAL SURVEY 

So many generalizations are made about bed-wetting that it was thought worth 
while to make a research as to facts and figures. In order to co-ordinate the work, 
all the new cases in one year seen at six Child Guidance Clinics in London were 
surveyed and the enuretics picked out (all those who wet the bed—not only those 
referred for the symptom), and these compared with the remaining non-enuretics. 
As conditions were presumably the same for the two groups it seemed fair to 
analyse the differences : 

(1) Incidence.—Numbers: Among the 1,705 cases surveyed, 314 enuretics were 
found—an incidence of 18°4%. Almost one out of every five children brought to 
the clinics for whatever reason suffers from enuresis. To think of the vast majority 
of bed-wetters who are not referred to psychiatric clinics but are taken to doctors, or 
merely slapped at home, makes one realize the extent of the problem. 

Sex: There appears to be a sex factor in the symptom, as the proportion of boys 
to girls among the enuretics was found to be 3: 2, while among the non-enuretics it 
was 2:2:2. This may be related to the difference between the male and female 
function of bladder control, or to less easily demonstrated causes. 

(2) Intelligence quotients.—Variation: An important result of the comparison of 

intelligence quotients is the evidence that whereas the non-enuretics show the 
normal peak at I.Q. 100, the enuretics fall into two groups of high and low normal 
intelligence. Clinical observation has suggested two main types with lack of bladder 
control—the slow and lethargic, and the restless and anxious. Endocrine as well 
as psychological findings can point to this division. Each type would call for 
special treatment, and the importance of diagnosis as to which group the child 
belongs is obvious. 
_ Low intelligence quotients : Another fact which may have far-reaching implications 
is that the enuretics had a smaller percentage of low intelligence quotients than the 
non-enuretics. There were 156 children with I.Q.s below 75, and these represented 
13°7% of the non-enuretics, but only 9°3% of the enuretics. More striking still, even 
at the imbecile level, with I.Q.s of 40 and 50, we find 32 non-enuretics, but only 
2 enuretics. This shows that enuresis is not an invariable symptom of feeble- 
mindedness. Besides suggesting that bladder control is not merely a function of the 
intelligence, necessarily deficient when intelligence is low, it points to the constitu- 
tional and psychological factors predominating in enuresis. These findings may be 
of much significance for treatment, and incidentally indicate that attempts should 
be made to train idiots and imbeciles in toilet control. 

SErt.—Jomnt Dis. No. 6—1 
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(3) Ages.—Another point of comparison was found in the age at which the case 
was referred. Whereas non-enuretics come to the clinics in increasing numbers for 
each age-group up to 14 years, enuretics show their peak numbers at 8 to 10 years, 
and then decrease. This may go to support the popular idea that children grow 
out of bed-wetting (as infants do in the normal way), but several other reasons can 
be suggested : the beginning of puberty may have a specific effect as well as that of 
ending the so-called ‘* latency period.”’ 

Perhaps a digression may here be made. An analysis of all the cases referred 
for sex difficulties in the year 1932 at the London Child Guidance Clinic (48 out of 
476) showed that over one-third (35°4%) fell between the ages of 5 and 11 years, 
It was also interesting to note that intelligence quotients ranged about the normal. 
The question was taken up because of the suggestion sometimes made that enuresis 
is a substitute form of masturbation. It is difficult to get reliable information on 
this subject, but certainly in some cases visited it was found to be no substitute, 
but co-existing with masturbation. The proximity of the genital and urinary tracts 
must cause congestion of the one to affect the other, and many indications suggest 
that enuresis is often connected with a sex factor. Such factors as bed-wetting 
occurring during the fantasy periods, on first going to bed, and on waking, and the 
dramatic cure sometimes seen when tension about sex is relieved, point to this 
connexion. 

The statistical work on the large number of cases published in the Archives of 
Disease in Children, 1935, vol. 10, p. 167, was followed by visiting the homes of the 
children and collecting detailed histories in 30 cases of enuresis. 


INTENSIVE WORK 

Selection of cases —From the complete list of cases of enuretics for the year 
surveyed, all those with I.Q.s ‘below 100 (with two exceptions in order to include 
a proportion of cases from each clinic), and those unsuitable for visiting were 
rejected, and the remainder taken as they came. The cases were not selected 
because they provided good histories, or for any other reason. 

Method.—Home visits were paid and the histories collected from the mother (in 
all cases except one where the father supplied the material, the mother being dead). 
In some cases both parents were seen, and often more than one visit was paid. For 
the following findings only the material collected during these research visits has 
been used. 

Cures.—Of the 30 cases, 19 were boys, of whom 8 were cured; 11 were 
girls, of whom 4 were cured, which gives a recovery rate of 40%. (At least six 
months without a wet bed was taken as the criterion for a cure, only the nocturnal 
enuresis being considered). Examination of the cures revealed no factor for 
recovery common to all. With such small numbers it is not safe to draw con- 
clusions, but it is indicated that complete change of sleeping conditions, particularly 
a change away from home, may break what probably is often a vicious circle. 

Fluctuations.—A detailed examination was made of the symptom itself to see 
whether any classification was possible which might suggest treatment or prognosis. 
No hard and fast line could be drawn between nightly bed-wetting and that 
occurring in bouts—in some cases it began regularly and then recurred as an 
occasional relapse. In one case it began gradually and became nightly. Generally 
there was a bout of enuresis and then an interval varying from two or three days 
to—in one case—three months, but usually the intervals were not longer than 4 
week or two. Only one case was described as “ occasional accidents,” and these 
persist. The results suggest that regular bed-wetting is more likely to clear up 
than bouts. 

No parent saw any’ very definite connexion between periods of bed-wetting and 
any one cause. Strain of examinations, nerves, ill-health, “rows,” cold weather and 
the east wind were blamed, or any combination of these factors. These general 
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impressions are not very reliable. At a Home for 42 destitute boys which was 
visited, where a record was kept of bed-wetting (34°6%—but as the master had the 
reputation of being “ good” with these cases, he perhaps got more than his share) it 
was said that “of course enuresis was worse in the winter.” On examining the 
book it was found that over a period of eighteen months the highest peaks had been 
reached in August and September. 

Nocturnal and diurnal.—Half the cases showed diurnal as well as nocturnal 
enuresis and only four of these have entirely cleared up. Seven were boys and 
eight girls, which givesa bias to the feminine side as there were fewer girls in the 
group. In five cases the bed-wetting has ceased, but the daily incontinence persists. 
If we take the figures for boys and girls together, the recovery rate for nocturnal 
enuresis seems to be about the same, whether the symptom is complicated by 
diurnal incontinence or not, but the records suggest that nocturnal enuresis is more 
obstinate in boys. 

Onset.—Four boys and four girls had a history of a definite onset of nocturnal 
enuresis at ages varying from 2 to 9 years. Three of these cases were 
nocturnal only, and five nocturnal and diurnal. Again the numbers are too small 
to permit more than the tentative suggestion that when control has once been learnt 
and then breaks down, it is likely to do so by day and by night. Only three of 
these “ onset enuretics ’’ have recovered. 

Fecal incontinence.—Four children suffered from fecal incontinence in addition 
to the enuresis, and of these three were cured (of the enuresis). These are usually 
considered more serious cases, but their very difficulty may work towards a cure. 
“This can’t go on” is more firmly said by both parents and doctor, and every effort 
is made, whereas in mere bed-wetting it is astounding how little will be attempted, 
even by those who have to wash the sheets. 

Routine management.—In not one of the 30 cases was any improvement ascribed 
to the usual routine measures (lifting at night, stopping of drinks, &c.), whereas 
some considered them positively harmful, as sources of irritation and nightly 
reminders to the child that he was expected to wet the bed. Moreover, the 
evidence that wetting usually occurred soon after going to bed seemed to refute the 
idea that it was a question of bladder capacity. 

Habit training is, of course, very difficult to assess, and can only be judged 
from the standards of the home and the general impression made by the informant. 
(Many of these conclusions must be subjective—they have the advantage of all 
being made by the same person). In regard to early training I had to rely on the 
accounts given, and could only divide them roughly into two classes, good and bad. 
Of the 17 cases with “good” training, six recovered. The 13 cases in the “ bad” 
class, which includes over-severe training as well as neglect, showed six recoveries. 
It is interesting that children with a history of a definite onset were divided between 
the “good” and “ bad” classes, and their recovery seemed to have no bearing on 
the nature of the early training. It is very striking that this so-called conditioned 
reflex, learnt so early and practised daily, may of a sudden be thrown to the winds, 
and the greatest difficulty experienced in achieving control again. These findings 
differ from those of Dr. Batty,’ who, in his recent book on “ Enuresis,”’ ascribes one 
of the chief causes to faulty training. 

Homes.—The general standards of the homes, which would affect the sleeping 
and toilet arrangements which Dr. Batty stresses as factors, were examined. 
Fourteen of the children might be classed as living in slum houses, and among these 
seven recovered. The remainder came from artisan. or superior homes, and five 
children living in such surroundings recovered. Enuresis is not merely the product 
of slum conditions, nor is it less likely to clear up in a poor home than in one 
with more material comforts. 


' Batty, R. J., “ Enuresis or Bed-wetting,” London, 1933. 
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Broken families were also grouped together. Of the eight children who had lost 
a sibling, one recovered. Of the five who had a parent dead or deserted, two 
recovered. Such cases must be considered individually to assess the effect of the 
loss on the child, but such shocks do not invariably mitigate against recovery. 

Early development was considered in great detail. No striking correlation 
appeared between the symptom and the mother’s condition during pregnancy, the 
maturity of the infant or the nature of the birth. Birth-weights varied from 
4 to 11 lb.—the smallest child recovered and the biggest did not. Five children 
had never been breast-fed, and the others had been weaned from the breast at 
periods varying from two weeks to sixteen months. The five who had been breast- 
fed for eleven months had the best record for recovery. Walking, talking, and 
teething had been late in about a quarter of the cases and cures were recorded in 
only a small proportion of these. 

Health.—A formidable list of illnesses was found and two of these coincided 
with the onset of enuresis-——not dramatically, or given as a cause, but the bed- 
wetting appeared to have started in the period of debility following an infectious 
illness. In two of the cases it followed an attack of scarlet fever (out of the 
six children who had had scarlet fever, four recovered). There were four cases of 
prolonged debility and in all of these the enuresis had a definite onset—in only one 
did it not coincide in time with the period of weakness. It was noticeable that 
twelve of the enuretics (four with onset) had had serious illnesses at about the age 
of 2 or 3 years when toilet control should be established. 

So little work has been done on constitutional types in children that it is 
dangerous to venture in that field, but it may be mentioned in passing that eight of 
the children were remarkably blond—having pink and white skins and fair hair, 
often described as “flaxen” as babies. Three of these recovered, which suggests 
that even if there is a constitutional predisposition in this type, it can be overcome. 

School.—Of the 21 children who were successful at school, seven were cured. 
Some of these successes were a little surprising—-two children with I.Q.s of 93 
and 94 were found “ above average”’ at school. Some of the school failures were 
equally surprising. There were three children with 1.Q.s over 120 who were 
considered “ below average.” It is a commonplace that emotional disturbances 
affect achievement, and enuresis may be taken as a symptom of maladjustment. 
All the nine school failures had I.Q.s of over 100, but in five the symptom was 
cured while failure at lessons continued. 

Description We have suggested that enuresis is a sign of psychological 
disturbance, and we may try to estimate what kind of children wet the bed. In 
the cases under review all except one showed other symptoms of disturbance— 
fears being the most frequent. Disturbed sleep, lisp, stammer, squint, tics, fidgets 
and restlessness, nail-biting, and sex difficulties were also prominent. An attempt 
to group the children broadly according to their main characteristics showed eight 
markedly timid, seven withdrawn,-twelve sociable and three defiant. As would be 
expected, these three remained defiant over the enuresis and not one recovered. 

These classifications perhaps might apply to any set of cases, and fail to answer 
the question: “why enuresis?” But if they serve to show that bed-wetting is 
not a disease but a symptom which needs to be studied in relation to the individual, 
then these notes have served their purpose. An analysis of these points in some 
detail has been attempted in spite of the small number of cases, because of the 
complexity of the subject and the need to sort out factors. 

Pedigrees.—With each of the 30 detailed case histories, a pedigree was included. 
These showed that 6°8 of the maternal relations were enuretic, but only 2°2 of the 
paternal (this may be accounted for by the fuller information of the mothers). 
However, when we consider the parents themselves we find 16°6% of the fathers 
enuretic to 10% of the mothers. 20°1% of the siblings were enuretic, a figure only 
slightly higher than the 18°4% of the clinic cases as a whole. Altogether, in 18 cases 
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there was at least one case of enuresis among the relations, but this would give a 
misleading figure (60%, c.f. Hubert’s* 40%). 

It soon became evident from the pedigrees that allergic symptoms were very 
frequent. Of course it is impossible to give an exact diagnosis from descriptions 
supplied by relations, but where such symptoms were prominent enough to be 
included by the informant in a family history, it has been thought worth while to 
note them. Asthma, eczema, gout, hay-fever, recurrent headaches, and nettle-rash 
were included under this heading. Dr. G. W. Bray* has already described cases 
where bed-wetting was sometimes the sole manifestation of allergy. Findings in 
these pedigrees may suggest a correlation between énuresis and allergic symptoms in 
family histories. 

30% of the mothers and 13°3% of the fathers described allergic symptoms in 
themselves. Allergic siblings were only 4°6%. Since all our patients are under 18 
years of age, their siblings are likely to be children. Migraine is not usually 
recognized as such before adolescence (though it has been diagnosed in a sister of an 
enuretic in this series, aged 8 years), and half the allergic symptoms reported are 
recurrent headaches. This may partly account for the smaller percentage of allergy 
in the younger group, noticeable in the cousins as well as in the siblings. The 
total number of maternal relations showing allergy amounted to 13°3% and the corre- 
sponding number for the paternal relations was 6°6%, making a percentage of 9°7% 
of all relations, including siblings, showing allergy (c.f. 4°9% showing enuresis). 

Many neurotic and some psychotic symptoms were found among the near 
relations, but without control groups it is impossible to estimate whether the family 
trees of enuretics are richer in these findings than those of non-enuretics. Is it 
perhaps an alternative symptom to other forms of instability? Here again it has 
been impossible to do more than sketch several possible lines of research and to show 
that much more remains to be done. 


Dr. Reginald Miller: In the circumstances of this discussion I feel sure 
that we shall tend to limit the use of the term “enuresis” to cases of urinary 
incontinence which appear to be of functional origin. That this is technically 
correct I rather doubt, and as representing for the moment the Children’s Section, 
my present task would be more grateful were I free to dilate upon the progress 
made by pediatric surgeons in connexion with genito-urinary disease in children. 
Instead of this I have to deal with a subject in which most physicians feel that 
they are at something of a melancholy dead-end. Further, I think that there is 
often a particular value in studying functional symptoms as they appear in known 
organic disease: such cases act as a control in our study of what appear to be 
entirely functional cases. 

Unselected cases of enuresis of the apparently functional type show certain 
characteristics which are part of the natural history of the disorder. As regards 
age incidence, as has been stated, the enuresis may have continued from infancy 
or may arise after nocturnal cleanliness has been established for a few years. 
In my opinion the acquired cases are markedly fewer in number than those which 
may be called, for convenience, congenital cases. The sex incidence shows a 
considerable preponderance of males, more especially where inveterate examples 
are concerned. There is in girls’ schools no enuresis problem as it exists in boys’ 
schools. Sleep in enuresis cases is much more frequently unduly heavy than 
unduly light, and during the day there may be some tendency to frequency of 
micturition, but diurnal incontinence of urine is uncommon and incontinence of 
feces is rare. 

Now if we are at pains to distinguish between the causes of enuresis and the 
factors which merely perpetuate it—and surely this is the all-important point—these 


1 Hubert, W. H. de B., Lancet, 1988 (i), 1281. 
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matters of the age and sex incidences, and the others that I have mentioned, do not 
at first sight favour a psychological cause for enuresis, or even a psychological factor 
in the perpetuation of the disorder in the majority of instances. 

But there are two other points in the natural history of enuresis which perhaps 
do not obtain all the consideration which they demand: namely, the short time 
which elapses between the falling asleep and the wetting of the bed, and the large 
amount of urine which is passed after so comparatively brief an interval. We know 
that in true reflex incontinence the automatic emptying of the bladder depends not 
only on the amount of urine it contains but also upon the rapidity with which the 
urine has accumulated. It is difficult to account for this rapid accumulation of 
urine in the bladder in the early hours of sleep in cases of enuresis. Certainly 
withholding fluid before bedtime does not. prevent it. We may postulate, 
perhaps, not only some diminished reflex control but some associated vasomotor 
or secretomotor abnormality. This is perhaps the “ physiological factor” to which 
allusion has been made. Whatever may be the cause of this phenomenon, it is 
important that the part played by it in the production of enuresis should be 
recognized ; for it seems by itself sufficient to produce the disorder, as in the case 
of the inveterate schoolboy bed-wetter, and it is therefore possible that it plays 
some part in the enuresis of children who show much psychological disturbance. 
The influence of hot and cold weather emphasizes the importance of the rate of 
secretion of urine into the bladder in the production of enuresis. It is common, in 
cases of the disorder that are clearing up, for the enuresis to cease first in the 
summer. They often relapse in the next winter and come to final cure in the 
ensuing summer. 

Lastly, in my sketch of the salient features of enuresis, I would point out that in 
their psychological make-up, bed-wetters are singularly like children who do not 
wet the bed. Everyone has noticed that many of them are highly strung and 
nervous, and most observers have noted that many of them are of the phlegmatic, 
non-emotional type. In some, sleep is restless and apt to be disturbed ; in others it 
is unduly heavy. In some the physiological hysteria or suggestibility of childhood 
is greatly above the normal; in others it is below the normal. In these important 
particulars the ‘ wet’”’ members of the child population do not differ markedly from 
their “dry” brethren. 

It would seem, therefore, that, if we have a mind to, we can sketch out two 
types of enuretics, corresponding to the two universal types of children, the neurotic 
and the phlegmatic. In the emotional excitable child with enuresis, sleep is apt to 
be light and restless, disturbances of conduct will commonly be present during the 
day, with perhaps diurnal enuresis or even fecal incontinence. In this group it 
might be expected that acquired enuresis (as opposed to the congenital type) would 
be common; the proportion of female cases would be high and the psychological 
disturbances at a maximum. On the other hand, there is the lethargic, phlegmatic 
type in which all the distinctive points would be likely to be reversed. I do not 
myself think that there is any very great difference in the numbers which fall into 
these two groups; I should not have thought that the proportion of highly nervous 
children was as high, for instance, in enuresis as it isin asthma. But that is not my 
point. My point is that in any consideration of the causes of enuresis, the group In 
phlegmatic children requires’ explanation. I feel that if we knew what caused 
enuresis in them we should have made a real step forward, but that it should have 
a psychological basis seems, on the face of it, unlikely. To my unenlightened mind 
there seems very little fundamental psychological difference between the highly 
neurotic child who wets his bed and the highly neurotic child who does not. Even 
more so does the “wet” phlegmatic child resemble the “dry” phlegmatic child; 
he differs only from the common herd in that he is an absolutely regular and reliable 
bed-wetter. 

If, as I have suggested, it is a matter of opinion which of the two groups of 
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enuretics is the larger, there is no doubt which of them is being described, seen, and 
treated by psychologists ; and I venture to suggest that the prominence which they 
give to the psychological aspects of the subject of enuresis is in part due to the fact 


- that they are seeing selected cases. Owing to their personal reputations and the 


reputations of the institutions and clinics at which they work, psychologists are 
being, I suggest, fed by the public with selected cases of the neurotic, emotional 
type, and this impression is confirmed by the high proportions which they report 
of female cases, acquired cases, and those showing diurnal incontinence of urine and 
even of faeces. 

Yet the phlegmatic group remains. In the absence of interesting psychological 
epiphenomena, these boys, who have never been clean at night for any length of 
time and are not likely to be so until puberty is well established, seem to me to 
present the problem of enuresis at its purest. In this group quite a number may be 
cured by the use of drugs, and we cannot allow that this is merely a matter of 
suggestion. Circumcision, a much stronger method of suggestion one would have 
thought, is almost alwa’/s a complete failure, and alterations in the doses of medicine 
supplied too often cause an alteration in the patient for better or worse for 
suggestion to be an acceptable explanation. And I would point out that the most 
successful of mixtures, that of belladonna and strychnine, could hardly have gained 
its reputation if all cases of enuresis were associated with high degrees of nervous 
instability ; indeed, it is difficult to think of a combination of drugs which would be 
less appropriate. 

Yet, argue as we may, it is undoubted that psychologists have ‘“ got away ” with 
the disorder of enuresis, if one may be permitted the term. The representative 
articles on the subject come from the graceful pens of the more psychologically- 
minded members of our Section, and very interesting reading they make. If they 
lead to any sense of disappointment it is that they are perhaps rather too reminiscent 
of other articles which we have read on such subjects as anorexia, -night-terrors, 
insomnia, tics, vomiting, constipation and diarrhoea—to mention only a few. Thus 
they tend to lay themselves open to the criticisms that they hardly give enough 
prominence to the peculiar characteristics of enuresis as contrasted with other 
disorders of children, and they leave in obscurity their explanation of why one 
highly neurotic child suffers from enuresis and others do not. 

This brings me back to the point that I made earlier. Surely we must make 
some attempt to distinguish between the cause of enuresis and the factors which 
lead to its perpetuation, and I will conclude my remarks by discussing briefly some: 
of the difficulties in this connexion. 

The prevailing opinion amongst child-psychologists seems to lay greatest 
emphasis on the influence of the psychological disturbances induced by the enuresis 
in the child and its parents. From the successes which they obtain in treatment 
by the removal of these psychological factors they seem to slip into the idea that 
these are the causes of enuresis. But this is an illogical position. Anxiety 
symptoms produced by enuresis cannot be regarded as originating the disorder: a 
result cannot be also the prime cause. How then do psychologists explain the 
cause of enuresis ? 

But is it not possible that, even as an explanation of the continuance of enuresis, 
we may lay too much stress on these psycholegical disturbances induced by the 
disorder? I have already pointed out that in many of the inveterate cases in 
schoolboys there is very little emotionalism displayed about their trouble. Psycho- 
logists, who are seldom averse to making the best of both worlds, will reply that 
not to care shows a more abnormal state of mind than to be upset about bed- 
wetting; or that the apparently care-free deportment hides I know not what 
internal distress. It may be so, but I very much doubt it. What is the position of 
these boys? They know that their enuresis has existed from infancy and that it 
occurs when they are fast asleep. Schoolboys are not backward in making excuses 
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for themselves, and I cannot doubt that many of them have the sense to see that 
they are not in the least to blame. Custom also is a profound sedative to distressed 
feelings, and I feel sure that many accustom themselves to their disorder just as 
they accustom themselves to being too fat, or ginger-headed, and no harm is done. 

Psycho-analysts have, no doubt, explanations of the cause of enuresis, but I do not 
think that their hypothesis that enuresis is a gratification phenomenon comes within 
the credible ; that is, if they are using the word “ gratification” in its usual meaning, 

And then, lastly, there is the point I made on the peculiar way in which, in 
enuresis, the bladder fills so rapidly in the early hours of sleep. This factor is seen 
at its best in the phlegmatic and older boys with enuresis, but in the group with 
marked psychological frills it may still be operating. Whatever vague explanations 
we may put forward to account for this phenomenon, even if we invoke inherited 
and allergic factors, I still see no sign of any explanation of why one child suffers 
from enuresis and another one does not. 

Summarizing the views which I have attempted to put forward, I should say 
that the psychological aspects of enuresis are more in the nature of epiphenomena 
than in true causal relationship to the disorder. Their presence is non-essential, and 
they account for the perpetuation of enuresis rather than for its origination. If 
we use the word “ cause’ in any strict sense, then I feel that the cause of enuresis 


remains obscure. 


Dr. D. W. Winnicott: The discoveries made through psycho-analysis during 
the last forty years have rendered possible, among many other things, some under- 
standing of enuresis. Psycho-analysis as a therapeutic method is also able to offer 
treatment to an individual sufferer ; treatment of a child by psycho-analysis would 
not be considered a success if at the end of it such a symptom as enuresis were 
still a feature. This does not mean that psycho-analysis has done much, if 
anything, to help the general practitioner who is asked to treat the symptom. The 
reason for this is that the emotional development of a child is extremely complex, 
and involves violently strong forces. Any technique, therefore, which can be used 
with safety in the treatment of disorders of emotional development is bound to be 
complex and to require much sacrifice of time from whoever would acquire it. 
Few general practitioners can afford to make the necessary sacrifice. 

Enuresis is one of those myriad symptoms that may mean nothing or a great 
deal. Bed-wetting may be normal, and at the other extreme, bed-wetting may be 
an early symptom of dementia precox. Usually, bed-wetting, as we meet it in 
consultation, is part of a more or less severe difficulty in emotional development, 
but a great deal of work has to be done in the study of the child’s other symptoms, 
and lack of symptoms, before a guess can be made as to the kind of difficulty that 
is foremost in his particular case, or as to the prognosis. 

Frequently the symptom ceases if left untreated. It is usual in general practice 
to offer some medicinal treatment, and we need not quarrel as to whether or not the 
medicine has played a part in the symptomatic cure that may have ensued. On the 
other hand, enuresis may cease, but the symptom may reappear at puberty in the 
form of nocturnal emissions, and later may be partly expressed in ejaculatio precox. 

The unconscious fantasy accompanying enuresis may be found on analysis to be 
chiefly an erotic one, or a hate one; but always the important element for psychological 
understanding is the wnconscious fantasy, in fact the different layers of fantasy, of 
which the dream that may be remembered is an example. The principal emotions 
expressed by bed-wetting are love, hate and reparation, and also the urge to be rid of 
what is felt to be bad. Enuresis may be related to unconscious persecutory fantasies, 
and may be connected with the attempt to get the bad out. It may also be 
connected with latent depression, and may be part of an attempt to fill a hole, the 
hole being the result, in unconscious fantasy, of the emptying of the loved mother, 
the container of goodness, this emptying being in turn the result of the conversion 
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of love into greed by frustration. Every analyst has abundant evidence, from almost 
every case, of these things, and would agree that somewhere there always is to be 
found anxiety of some kind related to the fantasy. 

This leads to the next consideration, which is that in enuresis (as in other types 
of symptom involving “ bodily” processes) pleasure is being exploited in the effort 
to deal with fear. This is fundamentally a normal mechanism. In the human 
infant it is seldom, if ever, possible to find pure pleasure-seeking; there is always 
some dealing with fear by sensuous experience, and in the various forms of 
compulsive sensuality, the underlying anxiety, or guilt-feeling, is often fairly obvious 
to the acute observer. This is no more than saying that a good meal can make you 
feel better if you are worried, and an extension of the idea to other spheres. 

Of course there are some people who cannot accept the fact of sensuality 
(excitement, pleasure, gratification, satisfaction, anger at frustration, etc.) in con- 
nexion with the urinary apparatus. In the same way there are some who fail to 
recognize the intense value to the child of skin excitement, and the gratification 
infants and children get from contacts, and from rubbing and scratching. Others 
are incapable of believing in anal, or mouth, or nasal, or genital sensuality, and the 
part that these play in the infant’s and in the child’s normal development, as well as 
(in modified ways) in the adult’s attainment to maturity and stability. 

It is necessary to point out how much more intense the infant’s feelings are than 
one can tell through empathy. The infant normally uses the pleasures which the 
body offers in dealing with anxieties, for satisfaction and pleasure mean to him that 
there is goodness in the world, so that he sets up good people and things inside 
him; this belief in things enables him to endure pain and frustration, which 
bring about badness, hate, and make him find bad people and things inside—bad 
objects which he fears will destroy the good, and which he wants to get out of him 
if he can feel this may be done safely. 

The mother who trains the baby to be clean can be, from the baby’s point of 
view, a creator of evil, since she turns love into anger inside him, and he can only 
endure this if he has already a firm foundation of belief in the good mother, based 
on primitive satisfactions. Hence, there is a real danger in the present-day teaching 
that mothers should train their infants early to “ habits.’ One mother, of a loving 
nature, may carry through this training without actually doing harm,but the result 
is frequently a disappointing one. Perhaps, after easily induced cleanliness, the baby 
begins to refuse to use the pot when about twelve to eighteen months old, and a really 
serious difficulty may be ahead of the mother, who, anyway, feels humiliated and guilty. 

Cleanliness and control of sphincters are only stable when they are the result of 
the child’s unconscious identification, based on love, with clean and self-controlled 
parents, or ideal figures in fact or fantasy. The best advice to give mothers is the 
opposite of that usually given. Mothers who ask for advice should be told to avoid 
conscious efforts at training, and to do no more than to give opportunity for the 
infant to be clean; moreover, they should be warned that babies often become clean 
easily at first, but normally become dirty and uncontrolled at times, perhaps for 
long periods, and that no special training efforts should be made at such times. In 
other words, they should be told to play for time, and to ignore the unkind remarks 
of the neighbours. 

As for those mothers who do not ask for advice, let them be left alone—they are 
sometimes the really good mothers, who are not afraid to act on intuition, and 
who may well know more than the doctor does about how to bring up a child. 
For the doctor is apt to leave important things out of account; a good mother, 
for instance, prepares the way for training by a genuine love of her infant's 
excretions. To her they are love-gifts, good, and not merely physiologically good as 
they are to the doctor and nurse. Such aspects of mother-love appear in her with 
the baby, and are often forgotten and even denied by her after all the children have 
grownup. Yet they are fundamentally important for the healthy emotional develop- 
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ment of the individual child. The mother who has recognized her child’s gift as such 
is in a good position to ask of him another gift, the development of control, such as she 
exerts over her own motions and emotions. It is the lack of these primitive infantile 
satisfactions that produces the institution child, notoriously liable to enuresis. 

There is a psycho-analytic observation that is relevant to this discussion. No 
analysis could be completed without analysis of the feelings about urinary (and 
other) incontinence. Continence is part and parcel of the relation of the child to 
parents, both the actual parents and the inner ones that come to constitute the 
conscience and the ideal. If, in the whole course of the life of an individual, enuresis 
had never occurred—which is unlikely—still there would have been fear of incon- 
tinence. Sometimes in the course of analysis of a child who is considered “ safe,” 
enuresis appears as a temporary symptom as the child’s general sense of guilt 
becomes less overwhelming. Enuresis is then a sign even of improvement, of 
emotional development. 

The analysis of a little girl of 24 illustrates this point well, since this child had 
given no trouble as a bed-wetter, even as an infant, and also enuresis did not appear 
(as it may do) as a temporary symptom in the course of the treatment. This child 
came to hospital on account of severe inhibition of feeding, which began at 1 year 
and led to some stunting of growth, and recently masturbation, compulsive in 
type, had occurred. The treatment lasted six months. 

A game which the child introduced, developed, and played with feeling, was 
one in which she acted as strict mother to naughty babies who wetted their beds, 
the floor and their mother’s lap. The strictness was intense and the punishments 
even cruel, and the whole setting was in perfect contrast to her own experience; she 
was the first child in a very happy working-class home, most sensibly brought up, and 
able to be extremely happy in the family circle as soon as her personal difficulties 
cleared up. It would be indeed surprising to find a child who did not play some 
game with enuresis in it during the whole course of a psycho-analytic treatment. 

Frequently there can be demonstrated an anesthesia of the usually sensitive 
parts of the urinary apparatus in cases of enuresis. It is found that this anesthesia 
is an inhibition of physical sensation, secondary to repression of accompanying 
fantasy. This anwsthesia disappears as the repression of fantasy becomes less 
intense, and the part becomes again a source of excitement and pleasure, ready to 
play its part in the child’s effort to deal with deep-rooted anxiety. 

The most difficult case of enuresis can be the one with no manifest anxiety or 
depression, so that people say the child would be quite normal but for the bed- 
wetting habit. In such a case all the emotional difficulties of the child are being 
dealt with by the one symptom, whereas more normally they are dealt with in a 
number of different ways, by varying conversion symptoms, by phobias, obsessional 
behaviour, tempers, moods, and so on. 

These findings do not make everyday treatment easier, but it is not the speaker 
who is complicating the subject; it is the subject that is itself highly complex. 
The analyst is merely one of those who are trying to understand the forces at 
work behind enuresis, and behind a hundred kindred symptoms that are common 
in childhood, and sometimes cry out for treatment. 

In regard to treatment, there are tricks of course. There is hypnotism. There 
is also the treatment of delayed mourning by shock-production of a flow of tears: 
“You were very fond of your brother, weren’t you?” suddenly thrown at the 
sullen girl of 12 who had become depressed and enuretic after her brother had 
died from a slow illness, produced violent sobbing and sudden return to normal 
behaviour at school, at home, and in bed. There may be value in these tricks, 
but not so much as there is in psycho-analysis and the study of cause, even 
though this limits therapy to the treatment of a few cases and the giving of better 
advice than has hitherto been given to the mother who wants to know how best 
to bring up her child. 
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FoR a long time there has prevailed in Brazil, in epidemic form, an eruptive 
disease closely akin to small-pox, known among the natives by the name of alastrim. 
Alastrim is a Brazilian term meaning something which spreads rapidly from place to 
place. The Brazilian name for small-pox (variola vera) is ‘ bexiga,” a word that 
means literally a pock or a vesicle, but I am not sure that the natives can distinguish 
between alastrim and bexiga. The term “ alastrim,’’ however, first obtained 
currency in the literature through the paper of a Brazilian physician, Ribas, 
published in 1910. 

The disease is apparently very widespread if we take for granted that mild 
small-pox, amaas, Kaffir-milkpox, white-pox, variola minor, variola mitigata, para- 
variola, and para-smallpox are synonyms. The only figures known from the 
Brazilian foci are those referred by Aragao in 1911 and by Almeida in 1934. 
Aragado states that in the epidemic then progressing in the Southern States of Brazil 
there were at least 250,000 cases, with a mortality of only 0°5 to 2%. Almeida 
reports 758 cases as occurring in seventeen districts in the Province of Maranhao. 
In Europe, according to Kaiser (1934) there is an English focus of “ milden 
Blattern oder des Alastrims (variola minor)”’ in which, since 1922, more than 
80,000 cases were reported, another in Switzerland with about 4,500 cases from 
1921-1925, a Portuguese focus in the Azores with about 15,000 cases and another 
in Holland with about 570 cases. 

About ten years ago, when reviewing the literature, I was impressed by the 
great diversity of opinion as to the nature of alastrim, as several writers attempt to 
perpetuate the belief of the earlier observers that it is a separate disease, distinct 
from small-pox. 

Now, according to such prominent authorities as Gins (1927) and Kaiser (1934), 
alastrim represents a mitigated form of true small-pox or variola vera, and this 
opinion is generally accepted. Gins says: 

“Ich halte die Alastrimform der Pocken fiir eine Variante der echten Variola, und zwar 
eine nicht konstante und reversible Variante, deren Riickschlag in die Ausgangsform spontan 
erfolgen kann und ohne Anhaltspunkte fiir die Ursache dieser interessanten Veriinderung.”’ 
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Kaiser states : 

“Biologisch ist die Krankheit identisch mit der Variola vera. Alle Immunitiitsreaktionen 
verlaufen konform mit jenen, die man mit einem von Variola vera stammenden Material 
anstellt.”’ 


In 1932 we had the opportunity to observe (Torres and Teixeira, 1932) a 
small epidemic of alastrim among soldiers quartered in the city of Rio de 
Janeiro. It was introduced there by ambulatory cases, young recruits coming from 
Provinces in the North of Brazil, where endemic foci of the disease are prevalent. 
About 30 cases occurred, 14 of which were transferred from the Hospital Central do 
Ixercito to the Hospital of the Instituto Oswaldo Cruz, where we could observe 
them. In 1933 we obtained for study in our Hospital at the Instituto Oswaldo 
Cruz three more patients transferred from an epidemic focus of alastrim at Itaboraby, 
Province of Rio de Janeiro. 

In all, 17 patients with alastrim were studied. Specimens for microscopic 
examination were taken from eight patients, of whom four were whites, three 
mulattoes, and one a negro. 

We were able to confirm the well-known clinical peculiarities of alastrim 
as first described by Ribas (1910) in Brazil. Although presenting the usual 
appearance of well-marked small-pox, the patients did not show the profound 
toxemia and prostration ordinarily seen in small-pox. Most of them were not 
confined to bed but were able to walk about and take a general interest in their 
surroundings. The temperature at the onset may rise to 104° or 105° F. It 
persists with slight variations for three or four days but usually falls to normal as 
the eruption appears, no secondary rise of temperature occurring in mild cases. In 
our cases the eruption appeared after from three to six days. It was usually first 
seen on the forehead, but in a few days became generalized. The development 
of the rash is sometimes associated with cedema of the subcutaneous tissues. 
Umbilication of the eruption is in most cases not seen in the early stages. The 
suppurative stage is soon attained, apparently sooner than in small-pox patients, a 
distinct secondary umbilication being always observed as this stage advances. The 
odour of the patients in this stage is never distinctly offensive, as is usually the case 
with small-pox patients. 

All the patients but one were discharged cured. Death in this case occurred 
fifteen days after admission to hospital, at the stage of desquamation. The post- 
mortem examination justified the clinical diagnosis of acute heart-failure. 

In all the patients remaining under observation after the acute stage of the 
disease, a deeply-pigmented spot was always apparent at the site of each skin 
lesion. None of them presented a pitting or scarring comparable to that seen in 
typical small-pox. 

The scanty contribution to the literature of small-pox pathology in recent 
years is truly astonishing. The most valuable reports on the subject are still 
ron Unna (1910) and Kyrle (1927), a good summary being given by McCarthy 
1931). 

As regards alastrim, the pathological reports are meagre. The only illustrations 
of histological changes in this disease are those in the paper by MacCallum and 
Moody (1921), reproduced in MacCallum’s ‘Textbook of Pathology,” in which 
(p. 778) MacCallum says :— 

“ Alastrim is a form of small-pox which we studied in Jamaica in the summer of 1920. 


It differs from the classical small-pox only in its mildness, and perhaps in its immunological 
relations, so that from the anatomical point of view it seems identical.” 


In his conclusions, however, he states that clinically and histologically the 
eruption is somewhat different from that of small-pox in that early umbilication Is. 
lacking. 
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Previous work in the pathology of virus diseases aroused our interest and 
focused our attention on the study of the minute intracellular changes or inclusion 
bodies in small-pox and alastrim, and this seemed to be a new angle from which to 
examine the relationship between these maladies. In fact, descriptions of inclusion 
bodies of small-pox as they appear in human cases are not numerous, and the best 
of these are still those found in Guarnieri’s original paper dating as far back as 
1893. These contrast, as Hammerschmidt (1918) pointed out, with the great 
number of descriptions of those bodies in animal sites, for instance, in the cornea 
of the rabbit. Only a reference, without descriptions or illustrations, to the inclusion 
bodies of alastrim is to be found previous to those given by Teixeira and myself 
(Torres and Teixeira, 1932b, 1933, 1934a, and 1935). 

Rivers (1927) remarks that there is no obvious reasons why inclusion bodies 
should not be used as guides with the same degree of readiness as that with which 
the macroscopic lesions and pictures presented by aggregations of cells are employed 
in the diagnosis of tuberculosis and cancer. 

I will now present under various headings my personal experiences of the subject. 


A COMPARISON OF THE INCLUSION BODIES OF ALASTRIM AND VACCINIA 
IN THE MONKEY 


Successful inoculations of alastrim in the monkey have been reported by several 
workers, and different species have been experimented ‘upon: Rhesus and bonnet 
monkeys (Green, 1915), M. rhesus (Leake and Force, 1923), M. rhesus (Blaxall, 
1923), ‘‘ Un atéle, koata ou koaita du Brésil’” (Baujean, 1925), “ Diverses espéces 
et variétés de cercopithéques ” (Van Hoof, 1925), Macacus cynomolgus (Leake and 
Force, 1927). 

In our experience (Torres and Teixeira, 1932 and 1934) the rhesus monkey 
regularly develops an experimental infection when injected intravenously with 
alastrim virus and no previous scarifications, as recommended by some workers, 
were required. 

Alastrim material consisted of the contents of vesicles and pustules derived from 
seven patients in different epidemics during 1932 and 1933. Twelve moukeys, 
injected with seven strains, presented vesicles and pustules containing large numbers 
of cytoplasmic inclusion bodies in the epidermal cells. At the same time cutaneous 
lesions were induced in three rhesus monkeys after intravenous inoculation of 
recently prepared vaccinia emulsion. 

The requirements for a comparison of inclusion bodies were apparently fulfilled 
since they were examined in the same kind of animal and tissue, and the specimens 
were subjected to the same artefacts, namely, fixation in Helly’s fluid, embedding in 
paraffin, and staining with hematoxylin and eosin. 

The first impression obtained from a comparative study of the intracytoplasmic 
bodies of alastrim and vaccinia in the monkey is that of their extreme variation, 
obviously dependent on intermediate stages in the formation of inclusions, or related 
to different degrees of cell injury in response to the virus. 

When small and discrete, they look very similar in both viruses. Nevertheless, 
on closer examination of later stages, definite although slight and delicate differences 
may be noticed between alastrim and vaccinia bodies. They are related to the 
number of inclusion bodies within the cell and to their staining. 

Alastrim bodies are usually single even in advanced stages, in which they are of 
the same size as or even larger than the nucleus of the epithelial cell. In early 
stages, however, two, and sometimes three or four, small paranuclear or circumnuclear 
bodies may be found. 

The differences are more easily noticed when advanced stages are compared. In 
fact, while alastrim bodies occur singly, vaccinia bodies are usually found in large 
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numbers in the advanced stages, and lead to extensive vacuolation of the cytoplasm 
of the epithelial cells. 

The other distinguishing character is found in the staining reactions of the 
inclusion bodies. Alastrim bodies, when small, stain deep blue with hematoxylin 
and eosin, and stain greyish-blue when they are about the size of the nucleus ; whereas 
vaccinia bodies present a very capricious staining. Even when they are small and 
about the size of the nucleolus, vaccinia bodies sometimes stain definitely pink with 
eosin though in most cases they stain blue. 

The most characteristic feature of vaccinia bodies, however, is the occurrence 
within the same cell of inclusion bodies stained blue while others show a definite 
pink staining. 

After noticing how numerous were such polychromatophilic inclusion bodies in 
vaccinia lesions in the monkey, we tried a systematical search for them in alastrim. 
In only one instance was an epithelial cell found in which two differently-stained 
crescent-shaped alastrim inclusions were seen, and this was in strong contrast with 
the marked polychromatophilia shown by vaccinia bodies in the later stages. 

Furthermore, in accordance with other investigators, we were not able to find 
intranuclear inclusion bodies in skin lesions induced by vaccinia, while definite 
although scarce intranuclear inclusions could be demonstrated in those induced by 
alastrim virus. They reveal there the peculiar “ retiform’’ appearance which is also 
seen in similar lesions in man. 

The most distinguishing difference between alastrim and vaccinia intracytoplasmic 
bodies is brought to light, however, by Unna’s hemalum and safranine method. This 
method was first used by Hammerschmidt (1918) in the study of inclusion bodies in 
epidermal cells of skin infected by vaccinia and variola, and afterwards highly 
recommended by Paul (1919) for the eclectic staining of Guarnieri’s bodies in the 
rabbit’s cornea. While vaccinia bodies, like the nucleoli, are strongly safraninophilic 
and therefore stain a deep red by this method, alastrim bodies are faintly stained 
blue-violet and the nucleolus in the same cell shows the usual stain by safranine. 

As a result of the experimental work detailed above we have reached the 
conclusion that intracytoplasmic inclusion bodies of vaccinia and alastrim are not 
alike when studied in epidermal cells of experimentally infected rhesus monkeys. 


PASCHEN ELEMENTARY BODIES AND GUARNIERI BODIES 


The elementary bodies first reported by Paschen in 1906 as occurring in 
large numbers either in pustules from inoculated calves or in the vaccine lymph 
from children, are now considered by many workers (Ledingham, 1931 ; Haagen, 
Gildemeister and Crodel, 1932; Paschen, 1933; Haagen and Kodama, 1934; and 
Haagen, 1935) as micro-organisms, and indeed as the etiological agents of variola- 
vaccinia. 

According to this view, variola-vaccine virus should no longer be classified 
among the invisible filtrable agents of diseases. On the contrary it can be 
demonstrated microscopically by several staining methods and be differentiated from 
other etiological agents of diseases. As is the case with many visible micro- 
organisms, Paschen’s elementary bodies can be agglutinated and the virus can be 
neutralized by immune sera. 

In smears, the elementary bodies are sometimes found within the cells, Haagen 
(1935) says that they are situated, as a rule, only in some portions of the cell. They 
have not yet been surely demonstrated within the nucleus, nor has it been proved 
that Guarnieri bodies contain real elementary bodies. Recent studies, made with 
the advantage of the victoria-blue staining method for smears, give the impression 
that elementary bodies are confined to the more external layer containing the nuclei, 
and the Guarnieri bodies remain free from them. 
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Those observations are in agreement with the former ideas of Hiickel, Paschen 
and von Prowazek, according to whom Guarnieri bodies are merely specific products 
of reaction against the virus which has penetrated the cell. Yet Paschen (1932) 
holds that five different factors are at work in the formation of Guarnieri 
bodies: (1) Enclosed leucocytes, either the entire cell or parts of it; (2) extruded 
nucleoli lying in the cytoplasm ; (3) chromatin particles detached from the nucleus ; 
(4) plastin and chromatin components which usually exist in the cytoplasm and are 
dissociated by the virus toxin; (5) structures which divide the nucleus and are 
similar to those described in verruga peruviana. Such structures when examined 
with adequate light and staining show small particles corresponding to elementary 
bodies. They would eventually represent a colony of the etiological agent developing 
in the chromatin particles extruded from the nucleus and previously referred to as the 
third factor. Only the two latter types of Guarnieri bodies are really pathognomonic, 
and only the last contain the ewtiological agent. 

Taniguchi, Hosokawa, Kuga and Fujino (1934) report that they were able to 
stain by Altmann’s method for mitochondria a great number of microcorpuscles 
which they consider as the pathogenic agent within the Guarnieri bodies. They 
were equally found in the cytoplasm outside the Guarnieri bodies. 

According to Rivers (1932) it appears that inclusions may arise in a number of 
ways and that they may or may not contain virus. Rivers says, however, that in 
spite of definite proof that viruses are present in certain types of inclusions, doubt 
still exists regarding the organismal nature of the small coccoid bodies found within 
them. 

To resume: Paschen’s elementary bodies are now generally considered as 
representing real micro-organisms and the etiological agent of variola-vaccinia. They 
may occur within the cells, but are usually confined to the more external layer of 
cytoplasm, while the internal layer enclosing the nucleus and the Guarnieri bodies is 
free from them. Paschen, however, claims that a peculiar type of Guarnieri body 
contains the elementary bodies. 

In smears carefully prepared with the excised walls of skin lesions, either from 
human cases of alastrim or from rhesus monkeys infected with alastrim virus and 
stained by the Morosow method, we were able to demonstrate large numbers of 
typical elementary bodies. They are, however, indistinguishable from those found 
in small-pox. 

This, however, is not true with regard to the cytoplasmic and the intranuclear 
inclusion bodies in both maladies, as we shall see later. Therefore, if inclusion bodies 
represent peculiar and specific products of reaction in cells injured by the virus, these 
products are not alike in both diseases. If some of them, at least, are formed by the 
etiological agent itself, the compact masses of virus particles present different shape, 
situation, and staining properties, in each of the two conditions. 


A COMPARISON OF THE INCLUSION BoDIES OF ALASTRIM AND VARIOLA VERA 
IN HUMAN CASES 


During the microscopic examination of cutaneous lesions from eight cases of 
alastrim between the second and the seventh days after the first appearance of the 
rash, and of lesions from a biopsy on a small-pox patient, we examined comparatively 
the inclusion bodies in both diseases (Torres and Teixeira, 1935), with the following 
results :- 

In the lesions of alastrim under examination, the malpighian cells showing 
cytoplasmic inclusions are not found in such large numbers as in those of small-pox. 
They occur in cells from the lateral walls and the base of the vesicles and vesico- 
pustules, and sometimes in the highly pigmented cells of the basal-cell layer. Often 
the epithelial cells bearing inclusions are placed midway between the bottom of the 
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vesicle and the basal layer. Usually several malpighian cells containing inclusion 
bodies are present at the same time in a microscopic field, while they are entirely 
absent from an adjoining field. 

Cytoplasmic inclusions of alastrim in man are frequently juxtanuclear. The 
nucleus preserves, however, a quite normal outline, the cytoplasmic inclusion merely 
surrounding it without disfiguring or indenting it. Epithelial cells bearing 
cytoplasmic inclusions sometimes present a normal cytoplasm outside the area of the 
inclusion ; at other times they show a surrounding halo of retraction. 

The general characteristics shown by the cytoplasmic inclusions of alastrim are 
their lack of staining by safranine in sections stained by Unna’s method (Torres and 
Teixeira, 1934b and 1935), their basophilic reaction in preparations stained by 
hematoxylin and eosin as indicated by their blue-violet tone of staining, and the 
usual presence of single or solitary inclusions of large size in each malpighian cell. 
Their location at opposite ends of the nucleus is, however, not infrequent. 

Intranuclear inclusions of alastrim are less typical than those observed in other 
diseases—such as yellow fever, herpes zoster, varicella, and small-pox. The intra- 
nuclear acidophilic material is faintly stained by eosin, and is not represented by 
homogenous or granular oxychromatic masses in the centre of the nucleus sharply 
separated from the nuclear membrane by a structureless area of nucleoplasm, as is 
usually the case with most of the intranuclear inclusions. The inclusion presents a 
peculiar “ retiform ’’ appearance. Typical margination of the basichromatin occurs, 
as usual in the majority of the intranuclear inclusions. 

In the material of variola vera which we have examined, epithelial cells with 
cytoplasmic and intranuclear inclusions were seen in large numbers. As in the 
case of alastrim, these two types of inclusions do not occur within the same cell. 
Cytoplasmic inclusions are more numerous in cells of the middle portion of the 
malpighian layer immediately contiguous to the vesicle. Sometimes most of the 
epithelial cells show these inclusions. On the other hand, cells with intranuclear 
inclusions are found chiefly at the bottom of the vesicle and are almost always 
affected by the balloon degeneration. 

The general characteristics of the cytoplasmic inclusions of variola may be 
summed up as follows: (1) Deep staining with safranine after Unna'’s method, the 
inclusion showing a tint similar to that of the nucleoli in the same cell. (2) A 
prevalent acidophilic reaction in sections stained by hematoxylin and eosin, as 
indicated by the pink or red staining. (3) As a rule, multiplicity of inclusions of 
different shape and size inside the same cell, the larger inclusions being smaller 
than the large solitary cytoplasmic inclusions of alastrim. 

Intranuclear inclusions of small-pox exhibit themselves under three appearances, 
two of which were well recognized by Luger and Lauda (1926). At first, the 
nucleus retains the network of linin and contains an irregular mass or, sometimes, 
small masses and granules of varying sizes made up of acidophilic material. The 
nuclear membrane is nearly normal ip thickness. Later, the inclusion takes up the 
entire nucleoplasm,* being only separated from the nuclear membrane by a clear 
narrow space (area of retraction). In some cases it exhibits a homogeneous 
appearance, while in others it shows small chromophobic areas. 

Finally, with regard to corpuscular appearance, the intranuclear inclusion is 
formed by one or more acidophilic bodies which have a clear outline and a regular 
shape, now ovoid, now spherical. Very small multiple chromophobic areas are to 
be seen in the interior of each corpuscle and more often one of them is larger than 
the others. Apart from these bodies, the nucleoplasm sometimes holds material 
faintly stained with eosin or safranine, but the reticulum of linin, is entirely missing, 
and it is not rare to find around the acidophilic bodies a nucleoplasm devoid of any 
apparent structure. Hyperchromatosis of the nuclear membrane is marked in the 
two latter appearances. 
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The results of these examinations were as follows: (1) In twelve skin lesions 
taken from eight patients suffering from alastrim, the malpighian cells contained 
cytoplasmic and intranuclear inclusion bodies which are different from the 
inclusions seen in similar preparations obtained at a biopsy in a case of variola 
vera. The material of alastrim was obtained during a small epidemic that broke 
out in 1932-33 among the troops quartered in the city of Rio de Janeiro, Brazil. 
The biopsy on the case of small-pox was performed at the time of a great epidemic 
which broke out among the civilians at the same city in 1926. According to the 
data supplied by the Boletin Mensal da Estatistica Demographo-Sanitaria da Cidade 
do Rio de Janeiro, 4,146 notifications of small-pox (cases) were made at the time 
and the recorded number of deaths from this disease was 2,187. 

(2) Cytoplasmic inclusions of alastrim did not stain with safranine after Unna’s 


safranine and hwmalum method, whereas those of variola vera presented a marked 


safraninophilia. 

(3) Cytoplasmic inclusions of alastrim stained blue-to-violet in hematoxylin and 
eosin slides ; those of small-pox usually stained pink (acidophilia). 

(4) The corpuscular appearance of the intranuclear inclusions, very typical in 
small-pox, could not be found in the material of alastrim. 


THE DIAGNOSIS OF ALASTRIM BY INOCULATION OF THE CORNEA OF 
THE RABBIT 


In some cases, at least, the proper reading of Paul’s reaction for the diagnosis of 
small-pox is by no means easy. In fact the result depends largely on the technique 
employed and on the previous experience of the operator. 

The technique developed by Gins (1916) is supposed to be the best, and was 
consequently followed in our research. (According to Ungermann and Zuelzer (1920), 
the incisions in the cornea should be very superficial, otherwise they might occasion- 
ally be filled by pus and thus render the interpretation of the reaction more difficult. 
Moreover, the incisions should preferentially be made in one way only, in order to 
avoid the crossing of groups of lines as generally recommended). 

The selected closed vesicle or pustule of alastrim was disinfected with alcohol 
and carefully punctured and its contents were aspirated into a sterile capillary 
pipette. 

In some cases the inoculation of the rabbit’s cornea was performed as soon as 
the material was removed from the patient in the manner just described. At other 
times, a suspension in saline solution was prepared with the contents of several 
vesicles and pustules from the same patient, and this material was some hours later 
inoculated into the rabbit’s cornea. 

In one instance we tried, by way of comparison, the technique indicated by Paul 
(1916) for securing the material. The content of six vesico-pustules was removed 
with a sterile knife and allowed to dry on a clean slide. Three days later, the dried 
secretion was moistened with a few drops of a 50% glycerine solution in water at 
the moment of the inoculation in the cornea, The result of Paul’s reaction was 
negative, while we were able to reproduce alastrim in a rhesus monkey after 
intravenous injection of the content from the skin lesions on the same patient at the 
same stage of the disease. This seems to indicate that alastrim virus is less 
resistant than small-pox virus to desiccation and that therefore Paul’s original 
technique for collecting material is not advisable in the case of alastrim. 

Paul's reaction with alastrim material was tested on 43 rabbits’ eyes. A positive 
result was obtained in 21 eyes (48°8%), a negative in 15 (84°9%), and a doubtful 
one in 7 (16°3%). 

Thirty-seven rabbits’ eyes were inoculated with specimens taken from twenty- 
five different human cases, in one case six being inoculated with the same strain. In 
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another experiment two series of three eyes and three series of two eyes were 
inoculated with the same strain each. Six rabbits’ eyes received alastrim specimens 
from six experimentally infected rhesus monkeys. 

When the reaction is positive in alastrim, peculiar changes occur forty-eight hours 
after scarification. The macroscopic changes are evident when the enucleated eye is 
placed in the sublimate and alcohol bath. 

In some cases, tiny, grey-yellowish prominences are seen along the superficial 
incisions. At other times, the only macroscopic change recognizable is a uniform 
thickening along some of the superficial incisions. In most cases, however, both 
changes are present in the same cornea. 

In no instance could we observe such marked prominences as are represented in 
the paper by Paul (1918) and generally considered as the usual appearance of Paul’s 
test in small-pox. Nor did the slight prominences present any central excavation 
and appear like little hummocks showing crater formation—a very regular picture in 
small-pox and noted by several writers, e.g. Paul (1918), Scott and Simon (1923). 

As the crater formation in the variolar hummocks is present, according to Paul, 
at a somewhat later stage—ordinarily from 96 to 120 hours after scarification—we 
examined, for the purpose of comparison, an alastrim-infected cornea after the same 
lapse of time from that of the incision. Distinctly prominent yellowish plaques were 
found at the previously scarified area. They did not present, however, any central 
crater formation and were formed microscopcally, by hypertrophied anterior 
epithelium of the cornea as well as by proliferated fibroblasts of the substantia 
propria. 

The microscopic examinations in corneas in which the reaction to Paul’s test 
has been positive usually showed a definite lack of arrangement and an actual 
increase in the number of the cells of the anterior epithelium. From the main mass 
of proliferated corneal cells which protrudes in the substantia propria through the 
broken-up Bowman’s membrane, narrow cords stretching out into the substantia 
propria were sometimes formed. In other cases the anterior limiting membrane 
was not interrupted, the thickening of the cornea and lack of arrangement of the 
cells being due to hydropic degeneration and interstitial cedema. 

The histological structure thus confirms the macroscopic changes, showing that, 
in spite of the thickening of the anterior epithelium of the cornea and the definite 
proliferation of epithelial cells, very little bulging is produced at the surface. 

Cytoplasmic inclusion bodies were constantly found in every cornea which had 
given a positive macroscopic Paul’s reaction. Of course they could not be seen in 
every slide. They were indeed rather scanty and occurred only in epithelial cells at 
the site of inoculation. 

The impression obtained was that Paschen’s idea about the complex structure of 
Guarnieri bodies applies especially to the scarified rabbits’ cornea. In such a tissue 
emigrated leucocytes amidst the epithelial cells are englobed in some cases by such 
elements and, undergoing, necrotic changes, present a surprising resemblance to 
specific cytoplasmic bodies, 

To resume: As is the case with variola and vaccinia virus, the virus of alastrim 
is able to produce specific changes in the scarified rabbits’ cornea. Macroscopic 
changes are recognizable 48 hours after scarification as slight prominent thin 
yellowish strips and small slightly prominent nodules along the strizw of scarification 
when the enucleated eye is placed in a sublimate and alcohol bath. Such a reaction 
is called positive. 

The macroscopic appearance is quite different from that of Paul’s reaction in 
small-pox. The bulging is much less marked and no crater formation occurs, even 
if the result is recorded 120 hours after scarification. 

No marked microscopical differences between alastrim and small-pox have been 
previously reported. Rather scanty cytoplasmic inclusion bodies were constantly 
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found in epithelial cells at the site of inoculation when the macroscopic test was 
positive. 

With regard to the so-called “ Paul’s test” when applied to the diagnosis of 
alastrim, the results we obtained with Teixeira were quite different from those 
obtained by this valuable method as applied in the diagnosis of small-pox. 

In small-pox Gins (1916) found that Paul’s test gave a positive result in 37 out 
of 51 cases of clinical small-pox (= 73% of positive results). Von Gerloczy and 
Vas (1917) obtained a positive result in 17 out of 22 cases (= 77%) which gives 
17% of positive results. Gins, again, (1919) reported a positive reaction in 80% of 
1,500 tests. Ungermann and Zuelzer (1920) recorded a positive result in 82% of 
cases, and finally Hoffmann (1921) stated that the variola virus gave a positive 
reaction in from 90 to 95% of cases. As previously reported, we obtained a positive 
Paul’s reaction only in 48°8% of corneas injected with alastrim virus. 

Our results agree, more or less, with those of MacCallum and Moody, Baujean, 
Van Hoof and Ricardo Jorge. 

MacCullum and Moody (1921), working in Jamaica, reported that rabbits were 
inoculated by scarifications in the skin and the cornea with the contents of pustules 
from typical cases of alastrim but, although they were most carefully watched 
for many days, the scarifications healed quickly without the formation of any 
recognizable lesion. The corneas, although carefully examined with a lens, never 
showed the slightest opacity, or any translucent nodules such as those described by 
Paul. 

Baujean (1923) tried Paul’s test with the contents of skin lesions from 15 cases 
of alastrim at different stages of the disease. In four of these (27%), he obtained a 
keratitis with opacity of the cornea. 


“... Pour les onze autres malades, il ne se produisit rien de particulier. [1] fut impossible 
d’'apercevoir, méme en s’aidant d’une forte loupe, la plus minime surélévation le long des 


scarifications qui cicatrisérent normalement.” 
Van Hoof (1923) says: 


“Plus récemment Hoffmann insiste sur la valeur de l’inoculation dans la cornée du lapin 
pour le diagnostic de la variole. I) la pratique suivant la methode de Paul, puis fait l’examen 
sur la cornée enleyée et trouvé 90 4 95% de résultats positifs. Or au Laboratoire de 
Leopoldville nous avons pratiqué de nombreuses fois l’inoculation du contenu de pustules a 
tous les degrés de leur évolution dans Ja cornée du lapin et seulement une fois nous avons 
réussi 4 provoquer une uleération typique. Cette cornée fut enlevée et par les méthodes 
histologiques ordinaires ainsi que par la coloration indiquée pour la recherche des corpscules 
de Negri, les corpuscules de Guarnieri n’ont pu étre mis en évidence. Un partie de cette 
cornée a été inoculée 4 un lapin neuf sans provoquer la moindre réaction.” 


Ricardo Jorge (1924) says: 


“My assistant, Firmino Pantana, and I have tried Paul’s test, which has so great a 
reputation in Germany and Austria in the diagnosis of small-pox; for this purpose we 
recently obtained from San Miguel (St. Michael in the Azores) a few tubes of alastrim lymph 
collected from a patient, with the greatest care, by the sanitary officer, Jaime Neto. The 
lymph was turbid and yellow, with some blood-staining, and contained, microscopically, 
numerous red cells in the case of some of the tubes; in others there was very little blood.... 
Direct examination revealed scanty bacteria, and culture yielded practically staphylococci 
alone. Only one of the rabbits employed for the test showed three or four tiny pearls 
at the end of forty-eight hours on the scarified cornea; the reaction was thus weak and 
inconstant.”’ 


_ Asa result of the experiments by Teixeira and myself we are able to state that 
Paul's test in alastrim is not only weak and inconstant, as Ricardo Jorge says, but 
also presents definite differences in the macrescopic appearance from the typical 
appearance described in small-pox. 
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HISTOLOGICAL CHANGES IN ALASTRIM 


It is true that, histologically, alastrim presents more resemblances to small-pox 
than to any other condition. In some of the histological features, however, it has 
also resemblances to varicella. As a matter of fact, alastrim in some respects holds, 
histologically, an intermediate position between small-pox and varicella. 

As is the case with varicella (Unna, 1910, Kyrle, 1927), giant epithelial cell 
formation is common, whereas in variola it is extremely rare (Unna, Kyrle, and 
McCarthy). In alastrim, as in varicella, we have the balloon degeneration of the 
cells of all the layers of the stratum germinativum associated in the upper layers 
with the reticulierende degeneration, whereas in variola the balloon degeneration is 
usually confined to the bottom and to the sides of the vesicle, while the reticulierende 
degeneration is strictly limited to the upper portions of the malpighian layer. 

In alastrim, as in varicella (Tyzzer, 1905), a pathological process is constantly 
found in the corium in all the early lesions. MacCallum and Moody (1921) claim 
that in some places, at least, recognizable microscopical alterations could be found 
in the corium before the slightest evidence of the exanthem of alastrim was visible 
to the naked eye. 

On the other hand, the vesicle in alastrim as in small-pox, occupies the top of 
the hypertrophied malpighian layer, while in varicella it occupies the entire depth 
of the epidermis. Again, in alastrim, as in small-pox, the malpighian cells contain 
specific cytoplasmic and intranuclear inclusion bodies, while in varicella only intra- 
nuclear bodies are proved. 

As usual with most infectious skin diseases, the histological changes in alastrim 
differ widely according to the stage of the disease considered, but are rather 
uniform when the same stage is examined in different subjects. 

In a general way, both clinically and histologically, we can distinguish in 
alastrim as in variola, four main stages, namely those of (1) proliferation, (2) vesi- 
culation, (3) pustulation, (4) desquamation. 

As previously stated, we took advantage of the biopsies from twelve skin lesions 
in eight cases of alastrim between the second and the seventh days after the first 
appearance of the rash. To these we may add two more recent biopsies carried out 
in order to ascertain the histo-pathological diagnosis of alastrim. 

Very early stages of the skin lesions of alastrim were, however, more easily 
watched in experimentally infected rhesus monkeys. In a section from a papular 
lesion in this animal, the epidermis is distinctly thickened in a space comprising six 
different interpapillary furrows. The proliferation occurs in an upward as well as in 
a downward direction as a definite hyperacanthosis. With low power the changes 
somewhat resemble a small papilloma. In spite of so marked a proliferation 
mitotic figures are not numerous. 

Besides the total absence of vesicle formation, it seemed to us quite characteristic 
of such a stage, at least in the rhesus monkey, to see a surprisingly great number of 
malpighian cells containing cytoplasmic inclusion bodies. 

The nuclei of the malpighian cells are distinctly swollen and small vacuoles 
appear, especially at the outer layer of the cytoplasm (hydropic degeneration) near 
the intercellular clefts. These are distinctly widened (interstitial oedema). 

Associated with such changes in the lower layers of the stratum germinativum, 
marked signs of inflammation are seen in the papillary bodies. The corium 
immediately beneath the hypertrophied epidermis is compressed and the cuto- 
epithelial line is below the normal level. The papillary eminences are distinctly 
narrowed and obliterated. The lymph vessels of the papilla are dilated and the 
blood-vessels both in the outer papillary layer and in the deeper reticular layer 
are surrounded by numerous polymorphonuclear leucocytes and endothelial cells. 




















65 Section of Tropical Diseases and Parasitology 1535 


This is a very important point which brings support to the views of Gins, Unna 
and others. These investigators believe that the virus of variola is carried to the 
epithelium which later undergoes degeneration, as a consequence of strong exudation 
of fluid from the dilated lymph vessels of the papillary bodies. Vascular changes in 
the dermis, including an initial anemia followed by hyperemia and cedema, would 
thus represent primary changes preceding the degeneration of the virus in the 
malpighian cells. 

In the above described papular lesion, the superficial layer of thickened epidermis 
shows quite extensive necrotic changes while, as previously mentioned, no vesicle 
formation is recognizable. Cytoplasmic inclusion bodies with the general 
characteristics above described are found in a great number of malpighian cells 
immediately adjoining the necrotic area, which is somewhat deeper in the middle of 
the hypertrophied epidermis. 

In the second stage we have multilocular vesicle formation. The vesicle 
occupies the top of the hypertrophied malpighian layer. As in variola, two different 
types of degeneration are at work, the balloon and the reticulierende degeneration. 
In alastrim, however, the balloon degeneration is rather scanty when compared 
with that found in variola, and occurs also in the upper layers of the stratum 
germinativum where it is associated with the reticulierende degeneration. 

In a general way, the reticulierende degeneration is the type chiefly involved in 
the formation of alastrim vesicles. The details are apparently identical with those 
described in variola. A large number of malpighian cells develop minute vacuoles in 
their plasma. The vesicles become confluent, the cell membranes are destroyed, 
and a multilocular vesicle is formed. The septa are made up of whole flattened 
cells or only of cellular protoplasm. 

A remarkable picture in alastrim vesicles is the perfectly normal structure of the 
malpighian cells which make up the bottom and sides of the vesicle, whereas in 
variola most of the epithelial cells in such situation present either balloon 
degeneration or advanced necrosis. 

The most typical feature, however, and an important one in alastrim lesions at 
the stages of vesiculation and pustulation, is the presence of giant epithelial cells 
similar to those seen in zoster and varicella vesicles. They are often found at the 
bottom and sides of the vesicles, practically bathed by their contents, but in some 
cases they occupy the middle layer of the hypertrophied epidermis. The roof of the 
vesicle is made up of the horny layer and of the compressed cells from the most 
superficial layers of the stratum germinativum. These cells present pycnotic nuclei 
and pink stained homogenous plasma. The number of polymorphonuclear leucocytes 
within the multilocular vesicle increases, and gradually the stage of pustulation is 
attained. ; 

Most of the biopsies in our series represent intermediate stages between 
vesiculation and pustulation. In such cases the superficial part of the contents of 
the vesicle is made up of serous fluid, while the polymorphonuclears are packed at 
the lowest portions near the bottom. Small vesicles with a clear content are often 
seen to the sides adjoining the main vesicles. 

When the stage of pustulation is well established pus cells almost exclusively 
are to be found in the former vesicle—now a pustule. The malpighian cells undergo 
extensive necrosis and are entirely missing at the bottom of the pustule, which is 
made up of polymorphonuclears, fibrin, and connective-tissue bundles of the papillary 
eminences. The impression is gathered that in alastrim the bottom of the pustule, 
in which complete necrosis of the malpighian cells occurs, is not so wide as is usually 
the case in the corresponding stage in small-pox. 

Possibly the smaller extension which necrotic changes present either in the 
epidermis or in the corium in pustules of alastrim, compared with those found in 
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small-pox, accounts for the usual absence of deep pitting or scarring in cases of 
alastrim. Further histological investigation is needed in this respect. It is likely, 
however, that this is due to relatively slight necrotic changes in the elastic framework 
of the papillary eminences and reticular layer. 

Inflammatory changes in the cutis are quite definite in both stages of vesiculation 
and pustulation. Serial sections reveal a wide extension even in sections in which 
the epidermis presents a quite normal structure. 

Cytoplasmic inclusion bodies are a regular finding in malpighian cells at the 
hottom and sides of the vesicles. They never appeared in such large numbers as 
in a small-pox vesicle examined for comparison. Unlike cytoplasmic inclusions, the 
intranuclear inclusion bodies were extremely rare in human biopsies. 

To summarize: In the stage of proliferation, as it appears in an experimentally 
infected rhesus monkey, marked inflammatory changes were noted in the papillary 
eminences and reticular layer. No vesicle was yet recognizable, but the hypertrophied 
epidermis bulged at the surface of the skin and compressed the underlying dermis. 
The malpighian cells undergo slight hydropic degeneration in the lower layers of the 
stratum germinativum, while marked necrotic changes are to be found in a 
circumscribed area of the superficial layers. In this very early stage no balloon 
degeneration or reticulierende degeneration takes place, while cytoplasmic inclusions 
are surprisingly numerous in malpighian cells adjoining the superficial necrotic area. 

The reticulierende degeneration is the type predominating in alastrim skin 
lesions and is the process chiefly involved in the formation of the vesicles. Balloon 
degeneration is not confined to the bottom, but occurs equally at the sides and at the 
top. This type of degeneration is rather scanty in alastrim vesicles and pustules as 
compared with those of small-pox, varicella, and zoster. 

The presence of amitotic figures and giant epithelial cells is an important finding 
in alastrim vesicles and pustules, at once distinguishing such stages from the 
corresponding stages in small-pox. 

Cytoplasmic inclusion bodies, while never found in large numbers, were, however, 
a regular finding in malpighian cells from the bottom and at the sides of the vesicles 
and vesico-pustules. Intranuclear inclusions, on the contrary, were exceedingly rare 
in human material. 


Finally, it can be stated that a differential histological diagnosis between small-pox 
and alastrim is actually possible. 

The important points to bear in mind in this respect—in addition to the 
differences noted in the staining properties, morphology and distribution of cyto- 
plasmic and intranuclear inclusion bodies in both conditions—are the relatively 
small numbers of malpighian cells undergoing balloon degeneration and necrotic 
changes in alastrim vesicles, and—especially—the presence of giant epithelial cells 
in vesicles and pustules of alastrim. 

The histo-pathological diagnosis of alastrim has in fact been made by Teixeira 
and myself quite recently. 

As an example of a case of hookworm disease, a boy, aged 8 years, was taken 
from Oswaldo Cruz Hospital, Rio de Janeiro, in the middle of July 1935, to a foreign 
clinic where an examination on tropical medicine was being held. In the same 
building, but in isolated rooms, there were patients suffering from alastrim and 
from varicella. 

A few days later, after returning to Oswaldo Cruz Hospital, the boy developed 
on July 29, an acute infectious disease whose clinical diagnosis at the first 
appearance of the rash was impossible to ascertain. A provisional diagnosis of 
varicella, alastrim, and possibly small-pox, was made and a biopsy was performed at 
once. Sections from the excised vesicle revealed in the malpighian cells typical 
basophilic juxtanuclear cytoplasmic inclusion bodies, which did not stain by 
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safranine, identical with those we had previously described in human alastrim. This 
diagnosis was consequently made by us and was fully confirmed by the further 
progress of the disease. In the examined sections, amitotic figures and giant 
epithelial cells, as well as a rather small number of epithelial cells undergoing balloon 
degeneration, were additional histological features confirmative of such a diagnosis. 

In the following August, at Oswaldo Cruz Hospital, another boy, aged 8 years, 
suffering from hookworm disease, and having had casual contacts with the first case, 
developed an acute infectious disease. The biopsy, performed as soon as the first 
vesicles appeared, led to the histological diagnosis of alastrim, which was later 
clinically confirmed. Besides the characteristic cytoplasmic basophilic inclusion 
bodies, here, again, additional evidence was afforded by the giant epithelial cells, 
amitotic figures, and scanty balloon degeneration. 


GENERAL CONCLUSIONS 


In this lecture I have endeavoured to present the significant facts concerning 
the pathology of alastrim upon which little or no information is available in the 
literature. 

As I have said, I am aware that the alastrim-smallpox problem is a settled 
question for most of the standard authorities, in spite of the meagre knowledge 
existing about such important subjects as the intracellular pathology of alastrim, 
the histological changes in alastrim, Paul’s test in alastrim, &c. The prevalent 
opinion is that alastrim represents simply an attenuated form of small-pox. 

Thus, in a recent review of the wxtiology of small-pox, Haagen (1935) emphasizes 
the identity of the viruses of vaccinia and small-pox. The chief arguments for this 
identity are based on immuno-biological grounds. Haagen has demonstrated that 
the serum of persons who had contracted small-pox as long ago as thirty or more 
years was able to prevent the development of a meningitis vaccinia when injected 
intracerebrally into mice, together with concentrated vaccinia virus. 

Mention of a vaccinia-variola virus is, of course, frequently found in the papers 
of such prominent authorities as Paschen, Gins, and Haagen. Variola virus 
includes naturally alastrim virus as well. 

Therefore, in the present state of our knowledge we have to consider a virus 
which is a single micro-organism, measuring about 200p and able to produce several 
clinical and pathological conditions, such as cow-pox, variola, and alastrim. This 
single micro-organism which, according to circumstances not fully explained, gives 
tise to quite different diseases, should be termed the “ variola-vaccine virus,” or 
perhaps more correctly, ‘‘ variola-vaccine-alastrim ” virus. 

It is not within our scope to discuss—and still less so to contradict—such a widely 
accepted view. Our intention has solely been to report that in patients with 
alastrim, the histological changes are completely different from those described in 
small-pox, that the inclusion bodies, as seen either in the cytoplasm or in the nucleus 
of malpighian cells, are entirely different from one another in small-pox and alastrim, 
and that the macroscopic appearances of Paul’s test, as well as the incidence of 
positive results, show obvious differences in small-pox and alastrim. 

The data which I have presented may be briefly summarized as follows :— 

(1) Intracytoplasmice inclusion bodies of vaccine and alastrim are seen to be 
different when stadied in epidermal cells from experimentally infected rhesus monkeys. 

(2) Definite differences are noticed in the shape, situation and staining-properties 
of the cytoplasmic and intranuclear inclusion bodies in alastrim and small-pox when 
‘amined in malpighian cells from patients of both diseases. 

(3) A differential histopathological diagnosis is rendered possible, and has actually 
been made, between alastrim and variola. It can be established upon the marked 
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differences in the inclusion bodies themselves, and further, the common occurrence 
of giant epithelial cells and amitotic figures in alastrim, and in a minor degree, 
the relatively small numbers of malpighian cells undergoing balloon degeneration 
in alastrim, as compared to small-pox. 

(4) The reaction to Paul’s test in alastrim is weak and inconstant and presents 
a macroscopic picture unlike that considered typical for small-pox. 
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Discussion.— Dr. J. D. ROLLESTON said that no higher praise could be given to Dr. Torres 
than to say that his lecture was worthy of the Founder. Although he (Dr. Rolleston) had 
had considerable clinical experience of small-pox both in its severe form as seen in the 
London epidemic of 1901-2 and in the form of variola minor, he could not speak with any 
authority on the pathological aspects of small-pox or alastrim. The lecture was of special 
interest for two reasons: first, because it was in opposition to the generally accepted view 
that alastrim was a modified form of small-pox, and secondly because it contained the first 
detailed description of the pathology of alastrim. He would like to learn from Dr. Torres 
what prophylactic value vaccinia had against alastrim. 


Dr. R. P. GARROW said that Dr. Torres’ paper was of great interest and importance to 
English people on account of the extensive epidemic of alastrim which had occurred in this 
country in the third decade of this century. At a very early stage of the outbreak it was 
clear to him (the speaker) that alastrim was a disease sui generis—an acute specific infectious 
disease, separate and distinct from small-pox on the one hand and from chicken-pox on the 
other. As the epidemic proceeded, the distinction was confirmed on epidemiological and 
statistical grounds, and later he had found that there was an immunological difference in the 
nature of the protection against vaccinia conferred by small-pox and alastrim. An attack 
of small-pox (even a mild attack) conferred immunity to vaccinia for a number of years, 
whereas an attack of alastrim might be followed by successful (modified) vaccinia within a 
few months. Now Dr. Torres had afforded the very interesting information that differential 
histopathological diagnosis between alastrim and variola had actually been made. 


Dr. TORRES (in reply): Regarding Dr. Rolleston’s question, the generally accepted view 
in Brazil is that vaccinia has a prophylactic value against alastrim. The conferred immunity, 
however, is not so strong as against small-pox. According to the late Professor Carlos 
Chagas, vaccinia protects against alastrim in only 75% of cases. With regard to Dr. Garrow’s 
valuable observations, I am glad that they are in agreement with those of Ribas, who states 
that subjects who have had a recent attack of alastrim may develop a successful (modified) 
vaccinia. I should like to call the attention of those specially interested in epidemiological 
work, to the following question : “‘ At the beginning of an epidemic of small-pox is it or is it 
not of practical value to foretell if the mortality rate will eventually be that of variola vera 
(usually over 10%, often 20% or 830%, sometimes 50%), or that of alastrim (usually 1-3% or 
less)?” TI believe that in time, when we have learned more about the histological changes and 
the intracellular pathology of small-pox and of alastrim, it will be possible to make this forecast. 
Biopsies performed in the cases first reported in an epidemic will acquire considerable interest 
to the epidemiologist. If you have in Great Britain as many cases of variola minor as 
Kaiser states, I think it would be a good piece of work to find out if the histological changes 
of variola minor as it appears in this country are identical with those of alastrim in Brazil, 
and also to ascertain whether the histological changes, including the morphology and staining 
properties of the inclusion bodies, in an epidemic of variola minor in actual progress, are 
consistently the same, or whether in some cases they resemble those of smali-pox, while in 
others they are identical with those of alastrim. As regards alastrim in Brazil, my experience, 
as stated before, is that in three different epidemics occurring at different times and in places 
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far distant from each other, the histological changes were always the same when the 
same stage of the disease was considered, and were quite different from those reported in 
smal]-pox. 





NOTICE 


At a General Meeting of the Section of Tropical Diseases and Parasitology 
convened on March 5, 1936, at the Society’s house, according to the Regulations of 
the Section and the By-laws of the Society, the following Resolution was passed :— 


That on the expiry of the current session the Section of Tropical Diseases 
and Parasitology of the Royal Society of Medicine shall dissolve and cease 
to exist. 


This Resolution was laid before a Special Meeting of the Fellows of the Society, 
convened on April 21, 1936, by the Council of the Society according to the By-laws, 
and carried. The Section therefore dissolved on September 30, 1936. 

Members of the Section have been invited to join any other Section or Sections 
of the Society in which they are interested. Honorary Members of the Section will 
retain their title. Papers on tropical medicine and ancillary subjects offered to the 
Society will be dealt with by various other Sections. 
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Section of Odontology 
President—C. H. HowkIns, C.B.E., L.R.C.P., M.R.C.S., L.D.S.E. 


[March 23, 1936, continued} 


Third Molar jbehind the Orbit.—F. N. DouBLEepay, L.R.C.P., M.R.C.S., 
L.D.8.Eng. 

E.J., male, aged 18, first obtained dental advice on August 18, 1934. He 
reported that a swelling had been first noticed three months ago; it was then 
lanced by the local dentist, and a quantity of pus came away. Ever since then a 
discharge has been noticed when the nose is held and the patient blows. 














Mr. Doubleday’s case of third molar behind the orbit. 


On examination.—There was no visible swelling, but there were signs of a sinus 
behind the upper left second molar. On X-ray examination the upper left third 
molar was found to be grossly misplaced. 

13.9.34: The cavity was opened and drained of pus; the tooth was reported to 
y be inaccessible. 

11.10.34: The upper left first molar was removed. I first saw the patient on 
23.1.36. His condition is seen in the accompanying skiagram which shows the 
tooth behind the orbit 
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The second division of the fifth nerve was blocked with novocain. An incision 
was made behind the maxilla and access obtained to the tooth. A hooked 
instrument was passed upwards in the external long axis of the tooth and rotated 
until it engaged the occlusal surface of the crown which was directed upwards. 
This enabled the tooth to be pulled down bodily into the wound and removed. The 
patient made an uneventful recovery. 


Scurvy with Oral and General Manifestations.—R. HoLiAnp, L.D.S.Eng. 
{introduced by Mr. F. N. DoUBLEDAY). 


E. I., female, aged 69. 

General history.—Though this patient has never been robust, her general health 
was moderately good up to a year ago. She has been employed as a secretary, 
but over a year ago she became unemployed and owing to her age was unable 
to obtain new work. Towards the end of 1934, she began to complain of weakness 
and a considerable loss of weight. At that time also she noticed bruising and 
extensive hemorrhages under the skin of her right leg. Since then she has 
observed that she bruises herself at the least injury, and that several small 
subcutaneous hemorrhages have from time to time appeared spontaneously. Also 
she has suffered considerable disability from arthritic pains. Her appetite has 
never been great, and she has always had a dislike for fresh fruit and vegetables. 
For the last year she has lived almost entirely on bread, butter, and tea, with 
occasionally an egg or a little ham. 

She first attended the Dental Department of Guy’s Hospital, 12.3.36, complaining 
of extreme soreness of the gums; this bad begun two weeks previously and 
had gradually increased in intensity. Examination of the oral cavity revealed 
an extensive gingivitis; the gum margins, particularly on the buccal and labial 
sides and towards their margins, were extremely swollen and dark purple in colour. 
The gums in the region of the mandibular incisors showed slight ulceration. 
There was a moderate degree of formation of calculus. A tentative diagnosis was 
made of a chronic form of gingivitis due to a fuso-spiroch#tal infection. A direct 
smear, however, did not present the typical picture in which Vincent’s spirochetes 
and fusiform bacilli predominate. The patient reported next day acute exacerbation 
of the arthritis ; she also had melena. The case was reviewed and a more complete 
history obtained ; the bruising and subcutaneous hemorrhages were also observed. 
A diagnosis of scurvy was finally reached, and the patient was advised to take 
a pint of orange juice daily. Two days later her condition had greatly improved, 
both locally and generally, and this improvement has been maintained. 


[April§27, 1936] 


Complete Caries of Erupted Permanent Dentition in a Boy aged 13 
Years. Agenesia of the Enamel.—GrorGE T. HANKEY,.M.R.C.S., L.R.C.P., 
L.D.S.Eng. 

25.10.35: G.C.. male, aged 13,an only child, was admitted to St. Bartholomew's 
Hospital on account of “ anemia, weakness and jaundice.” 

Family history.— Father healthy; killed on military service. Mother very 
delicate and thin as a child; suffered from anemia; teeth very bad and were all 
extracted early. Remaining family history not relevant. 

History.—Patient had never been strong; always thin and pale: had measles 
and whooping-cough when younger, but no serious illnesses. Teeth were brown 
when erupted. Intelligence above normal; in top form at school. Always tired 
easily and could not play games. 
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One year ago he was examined by a private doctor who diagnosed anwmia and 
tired heart, for which medicine was given. 

Six weeks ago: felt ill; pain in loins; skin became deep yellow; urine and stools 
very dark. Temperature 103° F. Put to bed. Jaundice gradually cleared after 
five weeks. 

On admission.—Poor appetite. Had had decayed teeth and toothache at 
intervals for years. Could not eat hard food or meat because of bad teeth. 
Dyspncea and palpitations on exertion. 

Examination.—Very thin; pale, and undersized for age. Skin dry; never 
sweats, even in axillw, but secretions of mouth and nose are apparently normal. 

Weight 4 st. (normal, 5 st. 12 lb.). Height, 4 ft. 7 in. (normal, 4 ft. 9 in.) 
(figs. 1 and 2). 








Fic. 1.—Appearance of teeth on admission, age 13 years. 


Mouth. — The crowns of all the teeth had been destroyed by caries, down to the 
level of the gum, except 7 3 | 3 7; the crowns of these teeth were very carious, the 
enamel opaque, soft, and decalcified. There were several gumboils and a discharging 
sinus under the chin arising from | 2 3. 

Complete intra-oral films and half-plates show the X-ray appearance of the 
teeth (figs. 3, 4 and 5). In addition to the rampant caries, there were several apical 
abscesses. 

Other systems.—All the bones of the skeleton and the alimentary tract were 
radiologically normal. The spleen was considerably enlarged. 
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Blood-count.—Hb. 43%; R.B.C. 3,920,000; C.I. 0°55; W.B.C. 7,500; reticulo- 
cytes 2°2%. The red cells showed anisocytosis and hyperchromasia—a severe degree 


of secondary anemia. 

All other systems normal. Blood-calcium 10°2 mgm. % (normal). Wasser- 
mann reaction negative. Blood-urea normal. Stools normal. 

Diagnosis.-—The initial diagnoses included congenital syphilis, acholuric jaundice, 
coeliac disease, and nutritional anemia. 





Control. Patient. 
Fic. 2.—Comparison between patient and normal boy of the same age. 


Progress.—All these diagnoses were ruled out as the investigations proceeded. 
I saw the patient after admission, and diagnosed the dental condition as a primary 
calcium deficiency of the enamel, the caries being secondary to the enamel loss. 
I thought the general condition of the mouth and the multiple apical abscesses 
must be causing a severe degree of systemic infection. I advised gradual removal 
of all the teeth, and the insertion of dentures afterwards. 

Treatment.—All the teeth were very gradually removed under gas and oxygen, 
two or three at a time, and the last roots were removed on 22.2.36. Afterwards, 
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Fia. 4.— Right lateral jaw. 











Fic. 5.—Left lateral jaw. 
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dentures were successfully constructed and for the first time for many months the 
patient was able to masticate. 

He was put on massive doses of iron (iron and ammonium citrate 100 gr. per 
diem) and rapidly improved in health. 

The hemoglobin content steadily rose until he was discharged on 14.3.36, when 
it registered 98%; red cells, 5,800,000. His weight was 4 st. 10 lb.—a gain 
of 10 lb. 

Summary.—I can do no better than quote Professor Witts: ‘It was concluded 
that the dental disease was the primary factor in the boy’s illness and that the 
anemia and slightly defective growth were secondary—the result of septic 
absorption and impaired nutrition from inability to chew. There was no evidence 
of any general affection of the skeleton or of the calcium metabolism, and the 
condition was not due to a metabolic disorder such as rickets or coeliac disease. It 
is noteworthy that the boy’s mother had premature dental decay. The boy's teeth 
were brown on eruption and rapidly decayed. The basic condition is therefore 
probably an hereditary agenesia of the enamel such as that described by Cockayne.” 2 

I am extremely grateful to Professor Witts for permitting me to publish this case. 

Postscript.—The term “ agenesia of the enamel” is rather misleading—strictly 
speaking “ agenesia”’ would signify complete absence. There is no suggestion in this 
case that the enamel was completely absent—merely that its structure was faulty, 
and so led to early caries. Cockayne in his book associates hypoplasia with 
agenesia of the enamel, but, as Dr. Sprawson has pointed out, hypoplastic teeth, 
though stained and ill-formed, are often very resistant to caries. In this case the 
enamel was obviously present ; it was soft and in places could almost be scraped off. 
I regret that microscopical sections of the teeth were not taken, but I doubt if they 
would have disclosed anything of value. The term “ partial agenesia of the enamel” 
would more accurately describe this case. 

Since reading this paper, I have had two further cases of apparent absence of 
enamel in milk dentitions. 


May 1 and 2, 1936) 


JOINT MEETING WITH THE ODONTOLOGICAL SECTION OF THE BIRMINGHAM 
MEDICAL INSTITUTE 


Some Considerations of the Pathology and Treatment of Dental 
Infections of the Antrum 


By C. N. Srrone, F.R.C.S., L.D.S. 


IN 1933, when I was working at the Birmingham General Hospital under the 
direction of Mr. Musgrave Woodman, he called my attention to the anesthesia of 
the teeth below the bony incision in the radical antrum operations. It was after 
this that I noticed the teeth did not change or become discoloured as devitalized 
teeth are so prone to do. It therefore seemed likely to us that these teeth might 
be only denervated and not devitalized. This was the origin of my paper published 
in 1934.? 

After examining specimens I thought that if I injected tooth-sockets with a 
radio-opaque solution such as lipiodol, and X-rayed the specimens, I should be able to 
trace out the bony canals which conveyed the blood-vessels to all the structures of 


'E. A. Cockayne, “Inherited abnormalities of the skin and its appendages,’’ Oxford, 1935, p. 256. 
* Proceedings, 1934, 27, 745 (Sect. Laryng. 35). 
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the upper jaw. I inserted a hypodermic needle into the tooth-socket, cemented 
this with a radio-transparent cement, and then injected lipiodol. The results bring 
out several facts :— 

(1) The arteries on the outer and lateral walls of the antrum form a plexus, or 
network. 

(2) The tooth sockets are very intimately connected one with another by the 
vascular plexus. 

(3) The vessels to the teeth are in the mucosa in many cases for the first half of 
their course, and only in the latter half are they in bony canals—sometimes not even 
that. 

(4) The blood supply of the antrum and that of the teeth are inseparable—a 
very important point. 

A patient was taken who had had a radical operation performed on the antrum 
which had rendered a tooth beneath the bony socket insensitive. In view of the 
plexus demonstrated by these injections I thought this tooth could not be dead, 
although it was insensitive to any stimulus of heat, percussion, or electricity. I 
therefore removed the tooth and cut sections of the pulp. The pulp contained 
normal blood-vessels full of blood, thus proving that the teeth can have their nerve 
supply severed by an incision in the antral wall and yet remain alive by a 
collateral circulation. 

There are two points worthy of mention here. Firstly, antral pain is often 
referred all the way along the upper jaw to many teeth, without those teeth being 
the source of infection. Secondly, whilst washing out antra by the Watson- 
Williams method, I have noted that when I withdrew the piston of the syringe and 
produced a negative tension in the antra, the patients complained of toothache, and 
continued to complain as long as I kept up the negative pressure; when I allowed 
the piston to recoil, their pain diminished and in a few seconds was gone. This is a 
clear proof that negative intra-sinus pressure produces dental pain, a point which I 
am sure plays some part yet to be determined in the symptom-complex of antral 
disease. In a case of antral disease not due to infected teeth, treatment of the 
sinus may at once alleviate all pain in the teeth. 

It seems that a vacuum in the frontal sinus produces headache, but a negative 
pressure in the antrum produces toothache as well as headache. This is a pitfall 
of which we must beware. Well do I remember a patient who came to me 
complaining of upper jaw pain. Her dentist said she was “all right,’ but on account 
of a doubtful-looking skiagram I washed out the antrum. The ostium was closed; 
there was no pus, but immediately after I had established ventilation, her dental 
pain had gone. At the time I did not quite realize the importance of this case or I 
would certainly have followed it up, but now my mind opens to the probability 
that I may have missed similar cases. This case was just labelled “ antrum clear,” 
but that was only a very superficial observation, as I fully realize. At the next 
opportunity I am going to put a water manometer on the syringe and try to find 
out what negative pressure causes the pain—in other words, the pain threshold, 
and see if that is commensurate with inspirational negative pressures. The result 
should be interesting. We certainly have an anatomical basis for our observation. 

The mucosa of the antrum is composed of three layers—a layer of ciliated cells 
interspersed with goblet cells, resting on a basement membrane, below this a tunica 
propria, a loose fibro-elastic structure which becomes more dense nearer the bone, 
and the periosteum. This is the defence mechanism of the antrum, and here we 
must pause a little to study ciliary action. We are all familiar with cilia, but their 
action has been very carefully studied by Proetz (St. Louis), Negus, and Lowndes 
Yates. The cilia were shown by Proetz and others to beat rapidly towards the 
same direction, but the idea of one continuous wave is erroneous. Different wavelets 
start in different places and are equally extinguished. The cilia are protected by 4 
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thin mucous blanket, which is extremely tenacious and on the surface of which 
particles are wafted along in the opposite direction to the wave motion. 

It has also been held that accumulations of pus cause ciliary paralysis, but 
recently it has been shown that cilia may be living and beating rapidly in a sea of 
pus (Proetz). The first line of defence has been overwhelmed and the infection has 
spread into the submucosa, which has become unhealthy although the cilia are still 
alive. The belief that, once removed, cilia are never regenerated also appears to be 
somewhat exaggerated. It was proved by Knowlton, McGregor, Coates, and 
Sonndorf in 1928-1930, that cilia could be regenerated. 

These facts may seem remote from dentistry, but in discussing infection of this 
air cell we must know much of its physiology, and when infection has reached the 
maxillary antrum it ceases to be purely dental. I will, therefore, describe briefly 
the physiology of this cavity from yet another angle. Mr. J. F. O'Malley has recently 
shown that in health there is a negative pressure in the antrum during inspiration 
and a positive one during expiration. These he finds are not equal; the negative 
pressure during inspiration is greater in the ratio of 6:4 than the positive pressure 
during expiration and he has issued a dictum that: “The effect of inspiration on 
the air-pressure in the sinuses is the last to disappear and that of expiration the 
first to fail.” He found that as the ostium of a sinus closed, the oscillograph 
obtained showed a gradual diminution of the positive phase of the pressure. Later 
this disappeared and we were left with a pressure never rising above normal. 
Later still, as the ostium was completely closed, the graph became a straight line. 
Oscillographs were taken in various states of the antrum and the results sum- 
marized. As the ostium in the nose closed, so the graph of intra-antral pressure 
altered, and as the negative pressure persisted longer than the positive, the effect 
was like that of a cupping-glass, disarranging the normal physiology of the nasal 
mucosa and giving rise to polypoid formations. We see from the foregoing that the 
antrum, far from being a simple receptacle or air-cell, is really a cavity, the health 
of which depends on several diverse factors. 

Turning to the more dental side of the problem: The routes of infection of the 
antrum are probably twofold. The usual route is well known, namely the sequence 
of caries, pulpitis, apical granuloma, apical abscess, antral infection. I feel, 
however, with Mr. Herbert Tilley and others, that there is another route, and that 
is up the neck of the tooth where a creeping infection gradually involves the antral 
floor. Thus we have antral infection as a result of periodontitis. If one examines 
the superior maxilla from the point of view of the relationship of the teeth to the 
antra there appear to be three types. In the first type the teeth are well below 
the antral floor and there is a thick intervening stratum of bone between the 
floor of the antrum and the apices of the teeth. In the second type this stratum 
is very much thinner, and the roots of the teeth capped by a layer of fairly compact 
bone, form mounds on the antral floor. In the third type the roots are only covered 
in their apical portion by the thinnest possible layer of bone, or by no bone at all. 
In the first type infection of the antrum occurs via the pulp, and the formation 
of an apical abscess which ulcerates into the antrum. Periodontal infection is not 
prone to occur in this type. In the second type infection may occur either through 
the pulp or from a periodontitis owing to the bone being thin. In the third type a 
similar state obtains, except that the peridental membrane is in much closer 
proximity to the antral mucosa and therefore on anatomical grounds the infection 
is much mote likely to spread from that membrane to the air cell. In type 
two, on extraction of the tooth a small piece of bone may adhere to the roots, 
and the antrum is thus opened. In type three the antrum is nearly always 
opened when the tooth is extracted, and in many cases nothing is known of the 
occurrence. 


In 1903 Mr. Tilley suggested that this periodontal infection did cause infection 
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of the antrum, but found at that time a divergence of opinion. Hajek of Vienna 
now considers that this is possible, and I think that I have also seen a case. 

Symptoms.—The symptoms of dental infection of the antrum are varied. 
Briefly, the cases fall into four types. 

In the first type the symptoms may be very few, merely a sense of heaviness, 
vague headaches, and general malaise. The patient feels off colour, and in many 
cases the condition of the antrum is discovered on a routine examination for a septic 
focus for some other condition. 

In the second type the symptoms are more acute. They begin with toothache, 
usually referable to one tooth, and this pain may or may not be present at the time 
of examination. Accompanying or following this dental pain, is pain of another 
type, usually a dull throb or ache, localized to the region of the cheek and often 
worse at night. The patient may give a history of toothache which suddenly 
disappeared, its place being taken by an indefinite sense of aching or pain in that 
side of the head, followed shortly afterwards by a feeling of fullness in the same side 
of the nose, and perhaps discharge. This is the type, I think, in which there is an 
osteitis of the alveolus and the bony sinus wall. The relief of pain is due to the 
abscess bursting into the antrum, and the subsequent sense of fullness is probably 
due to the reaction of the antral mucosa to this sudden influx of septic material and 
probable swelling of the ostium, making the antrum a closed cavity. 

The third type is chronic, often referred by physicians for investigation of the 
sinuses for headache or neuralgia. In the past these patients have had toothache, 
but they have forgotten it. On close questioning they may admit that this headache 
of which they complain did start from pain in the teeth, but they did not associate 
the two conditions. They get relief when a certain amount of discharge has been 
blown down the nostril of the same side, and they complain of a constant cold in 
that side of the head. 

The fourth type is very closely allied to the third. In these cases there is 
complaint of a persistent nasal catarrh, sometimes painless, and sometimes accom- 
panied by aching. This aching may be over the antrum or it may be over the frontal 
sinus. Often there is some obstruction to the nose on that side, and a nasal 
examination shows a sinusitis. The last two types are associated with a fistulous 
track leading from an apical abscess into the antrum. The antrum is constantly 
reinfected, giving rise to the so-called nasal catarrh; this causes swelling of the 
mucosa beneath the middle turbinate bone with obstruction of the ostia of other 
sinuses, thus accounting for headaches referable to other regions. 

Perhaps one may add yet another type in which the patient has had a cold and 
all the sinuses have cleared up except the antrum, and this obstinately refuses to 
resolve although operative measures may have been taken for its relief. This 
persistence is due to an overlooked source of infection of dental origin masked by 
generalized sinusitis, primarily nasal. 

Signs.—There may be no evidence on palpation or inspection that dental infection 
of the antrum has occurred. One may find that a tooth is dead and septic, but without 
certain aids one is unable to say that the antrum is infected without concomitant 
symptoms, for even nasal signs may be lacking. A tender swelling and cedema may 
be present over the root of a tooth and the antrum uninfected. On palpation the 
outer wall of the antrum may be tender to deep firm pressure, and this sign is 
valuable. Pus in the middle meatus of the nose is also of value, but not a certain 
sign of antral involvement. (dema of the lower eyelid and swelling over the outer 
wall of the antrum are not necessarily signs of dental infection of the antrum. 
During the last two years I have seen five patients with these signs sent to hospital 
as cases of acute antral infection, possibly of dental origin. Two had nasal furuncles, 
two had apical abscesses, and the last was a case of facial erysipelas over the antrum. 
In this last case the antra contained pus, streptococcal on culture. It would be 
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interesting to know if others have met similar types of case in which the antrum of 
the same side was the only sinus affected. 

The value of transillumination is assessed differently by various observers. A 
dull antrum on one side only is strong presumptive evidence of past or present 
disease. Dullness of both antra is of less significance, and I do not think that if both 
antra are clear, this fact rules out infection. The limit of error in transillumination 
given by some authors is 20%, and I believe this to be true. Radiology is, I think, 
of greater value. If we combine these two tests the limit of error in diagnosis is 
less than 5%. ‘The last diagnostic measure is that of antral lavage, and this, 
carried out by the indirect method of Watson-Williams, under local anwsthesia, 
is a simple operation, and in skilled hands is devoid of risk. The amount of pus 
obtained is not an index of the severity of the infection; Mr. Musgrave Woodman 
showed me, three years ago, an antrum in a very toxic patient, the washout of 
which was only a little turbid, but was teeming with hemolytic streptococci. 

Treatment.—The treatment of dental infection of the antrum is divisible into 
two parts: Firstly the treatment of the antral infection, and secondly the treatment 
of its dental cause. Cases are divisible into three types. 

The first type includes those cases in which, on extraction of the tooth, the antrum 
has been opened and there is, if any, a very mild degree of antral infection. This 
type is best treated by making a small vuleanite plate to fit over the fistula—but not 
in any way to fit into it—and by washing out the antrum by the nasal route. The 
fistula will usually close spontaneously or become so small that a little cautery will 
cause it to granulate. 

The second type includes those cases in which there is a purulent infection of 
the antrum, kept up by dental sepsis. They should be treated in the same way as 
the first type, except that it is desirable to wash out the antra more frequently. If 
this fails they pass into the third type, in which there is a persistent suppuration 
kept up by alveolar necrosis, or heavy infection of the antral mucosa. The only 
treatment for these is the radical antrum operation of Caldwell-Luc. In this 
operation the antrum is opened through the canine fossa and its interior carefully 
inspected. Grossly diseased mucosa and areas of bony necrosis are removed. An 
adequate opening is made beneath the inferior turbinate bone for drainage and 
subsequent lavage. If the fistula into the mouth is very large, a plastic operation 
must be undertaken for its repair. In all types a small plate must be made which 
is removable, and which will fit over the fistula and not into it in the form of a plug. 
As the alveolus shrinks this plate must be modified. 

From the foregoing it will be seen that there are two quite distinct conditions to 
be treated in these cases, the dentul sepsis and the antral sepsis. The dental sepsis 
is usually removed when the tooth is extracted; if not, it is removed at a 
subsequent antrum operation. The antral sepsis is treated by allowing for free 
nasal ventilation and free nasal drainage. The drainage by the alveolar fistula is 
inadequate and harmful, and should not be allowed to persist. The mouth must be 
shut off from the antrum, as this cavity is used to dealing with infection from. the 
nose but it is not accustomed to a constant influx of septic material from the buccal 
cavity. For this reason the vulcanite plate is used, but this plate must have on its 
inner surface no projection into the tooth socket which would prevent this from 
closing. mt 

It will be noticed that I have omitted endonasal operations as a curative measure 
in these cases. This is because I believe that cases which are bad enough for this 
measure should have a radical operation in order to give the adequate inspectidn and 
treatment of the antral eavity which is afforded by this operation. In, order to 
conform with the title I have limited this paper to dental infections, and have not 
discussed antral disease in general, neither have I entered into a discussion on dental 
cysts or osteomyelitis of the upper jaw in which the antrum may be implicated. 
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These are cases, which I am sure you will agree, require very special surgical 
treatment, and demand a paper of their own. It seems apparent in the light of 
research and knowledge that antral suppuration must be regarded as an infection of 
a nasal chamber, and the normal nasal physiological requirements must be satisfied 
even though the infection did not primarily occur through a nasal route. The treat- 
ment of dental infection of this cavity, therefore, must be regarded primarily from a 
nasal angle. It is not my intention to minimize the importance of the dental side of 
the problem, but merely to emphasize in no uncertain manner that these dental 
infections must receive adequate rhinological treatment for their complete resolution. 


Further Investigations on Bacteriological Infections of the Mouth 


By Haroutp Rounp, M.D.S., L.D.8., H. J. R. Kirkpatrick, 
M.B., B.Ch., and C. G. Hats, B.D.s., L.D.S. 


IN presenting this work we would first refer to a previous publication in the 
Proceedings' in which we (Round and Kirkpatrick) drew attention to sequel following 
injection anesthesia in the mouth, recording a bacteriological investigation based on 
original work carried out by Round and Broderick in 1924 and published in the 
British Dental Journal, 45,27. This paper will deal with a further investigation 
into injection anesthesia and also the infectivity of the crypts of unerupted teeth, 
residual areas, root apices and cysts, as well as an investigation into the occurrence 
of bacterisemia following mastication in persons suffering from oral sepsis. 

A further 90 cases have been investigated in connexion with injection 
anesthesia, and in all these infiltration anesthesia was employed, this being 
considered to be the commonest method in use. In our previous paper, we stated 
that the sequel which occasionally follow injection anesthesia in the mouth for the 
purpose of the extraction of teeth varied very much as to their severity, sometimes 
only amounting to pain and swelling, or a subsequent neuralgia ; but sloughing of the 
soft tissues, osteitis, necrosis, and even osteomyelitis may occur. The necessity for 
drawing attention to these sequele again and for investigating the cause is still in 
existence for one is continually called upon to treat these more or less serious 
conditions at Hospital. 


The technique employed during the present investigation was the same as that elaborated 
during our last series. Briefly it was as follows :— 

(a) The syringe and needle were sterilized by boiling and the syringe filled from a 
sterile ampoule. 

(b) The unsterilized injection area was swabbed and the swab plated out on sterile 
blood-agar. 

(c) The syringe needle was immersed into a tube of broth medium, to control sterility 
of needle. 

(d) A few drops of injection fluid were injected into a second tube of broth medium, to 
control sterility of injection fluid. 

(e) The syringe and needle were held inside the patient’s mouth for one minute, and 
then immersed into a third tube of broth medium, to control droplet contamination. 

(f) The injection area was sterilized with a 24% solution of iodine in spirit, a pad of 
sterile gauze wrung out in the iodine solution being left in position for a little more than a 
minute. A swab was now taken of this sterilized area and inoculated into a fourth tube of 
broth, the iodined pad remaining in position after the swab was taken. 

(g) The sterile pad was lifted and the injection carried out, the needle being afterwards 
immersed into a fifth tube of broth. 


1 1935, 28, 1679-1682 (Sect. Odont., 51-54). 
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The blood-agar plate was incubated for twenty-four hours and all tubes.of broth were 
incubated for at least three days before being discarded as negative. The type of organism 
present in a positive broth culture was determined by plating out on a suitable medium and 
applying appropriate tests for identification. The reason for using a considerable quantity 
of broth as a culture medium is that the broth will so dilute the iodine on the swab that it 
is not strong enough to inhibit bacterial growth. A negative culture under these conditions 
means that there are no living organisms on the swab and that the injection area has been 
effectively cleaned up. 


COMPARISON OF RESULTS BETWEEN THE FIRST AND PRESENT SERIES 

The common organisms present on the unsterilized tissues were found to corre- 
spond with the findings of the first series, these being: Streptococcus viridans, 
Streptococcus hemolyticus and Staphylococcus aureus, Micrococcus pharyngis flavus. 

Of these organisms, Streptococcus viridans was always present and was the most 
numerous. Hemolytic streptococci were frequently grown and the Micrococcus 
pharyngis flavus was always present. 

Asepsis technique.—In the present series in all cases (that is 90) in which 24% 
iodine in spirit was applied for quite a minute or more and the surface area protected 
as described, all surface swabs proved negative. 

In the series presented in our last paper there were mentioned two groups of 
cases. In the first group no special precautions were taken to protect the injection 
area subsequent to sterilization ; this we felt was perhaps the commonest technique 
carried out in ordinary practice. In the first group organisms were grown after 
sterilization in 20% of cases. In the second group when the iodine was applied for 
less than a minute and the area subsequently protected, organisms were grown in 
6°6% of cases. From these results we think we are justified in concluding that a 
24% solution of iodine in spirit, if allowed to remain in contact with the tissues for 
more than a minute, will effectively sterilize the surface. 


THE PRESENCE OF ORGANISMS IN THE DEPTH OF THE TISSUES 

A positive result indicating the presence of organisms in the depth of the tissues 
was recorded when all broth cultures were sterile except that inoculated by the 
needle after the injection. A negative result is one in which all five broth tubes 
were sterile. 

In this present series eighteen positive results were obtained in 90 cases, 
ie. 20%. In our previous series eight positive results were obtained in 30 cases, 
ie. 26%. The sum total of positive results in both series (120 cases) amounts to 
twenty-six positive results, this being 21°6%. 

In the present series the organisms isolated were as follows :- 

In seven cases Staphylococcus aureus. 
In ten cases Streptococcus viridans. 
In one case Streptococcus viridans and hemolytic streptococcus. 

In the previous series the organisms isolated were as follows :— 

In two cases Staphylococcus aureus. 
In six cases Sireptococcus viridans. 

In our previous paper we stated that we hoped to gain information as to the 
significance of the finding of the Streptococcus viridans to be the most common 
organism present, although the Staphylococcus aureus was the organism associated 
with such post-extraction complications as were then experienced following injection 
anesthesia. The experience in our recent series of 90 cases goes to support our 
original findings with regard to the Staphylococcus aureus being associated with 
post-extraction complications under injection anesthesia, and this is extremely 
interesting in view of the fact that Staphylococcus aureus is known to be the common 
organism associated with osteitis and osteomyelitis. 

With regard to the significance of the Streptococcus viridans and Staphylococcus 
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aureus in dental sepsis, we give below a classification of cases in which a 
bacteriological investigation has been made on patients during the extraction of 
teeth, and other minor oral surgical procedures, under major anesthesia, such patients 
having been referred to the dental department at Queen’s Hospital during the last 
tbree months for the elimination of oral infection in the course of their treatment. 
During this time in practically every case where a dental operation has been 
performed under a major anesthetic a bacteriological investigation has been carried 
out for purposes of research as well as for practical application. 


In such investigation the following technique was employed :— 


All instruments used during operative procedures were kept in 1: 1,000 biniodide solution 
and rinsed in sterile saline solution just prior to their use. As a preliminary measure the whole 
mouth was cleaned with iodine. The region to be investigated was protected from the rest of 
the mouth with sterile gauze and cleaned with more iodine, a swab being taken of the cleaned 
area. An incision was made through the muco-periosteum in the sterilized area—in the 

“case of unerupted teeth the incision was made directly over the crypt, and, if possible, a 
swab was passed through the incision into the crypt. A sterile bur can be used to open up 
the crypt if it should be entirely covered by bone. In the case of a cyst, an incision was 
made directly into the cyst cavity whenever possible, and a swab of its interior thus obtained. 
When swabs of the apices of teeth were required, the area in the vicinity of the extraction 
was packed off with gauze and cleaned up with iodine in a similar manner, a swab being 
taken from the necks of the teeth to be extracted, to control sterility. The forceps used for 
extraction were kept in 1:1,000 biniodide solution before use—this technique was also 
employed when it was necessary to extract teeth before access to a cyst cavity could be 
obtained. 

When a bacteriological investigation was being made in a case of buried roots, the area 
was packed off and cleaned with iodine and a swab taken from the surface. An incision was 
made through the muco-periosteum covering the roots and the gum flaps reflected; if 
necessary the roots were exposed by the removal of bone with a sterile bur, the roots being 
generally elevated and carefully picked out with dissecting forceps, swabs being taken of the 
root apex. Residual areas, which were generally opened with a bur, were investigated in a 
similar manner. In all these cases broth was the medium used for inoculation. 


As a result of these investigations we are able to put forward a classification of 
conditions which appear to be associated with particular organisms. In these 
investigated cases swabs were taken from various sources, such as crypts of unerupted 
teeth, root apices, cyst cavities, and residual areas. The number of cases investigated 
is too few to justify any definite conclusions, but this classification has been adopted 
as a basis of future work on this subject. 


CONDITION 


Continual headaches—insomnia—lack of con- 


centration—tiredness—lassitude. 


Rheumatism — sciatica — lumbago — sacro - iliac 
pain. 


Osteomyelitis. 


Various nerve lesions giving rise to paralysis 
such as Bell’s palsy—paralysis of vocal cord— 
neuritis— paralysis of 3rd and 6th nerves. 

Various neuroses. 


Neuralgias associated with residual areas, 


INFECTION 


Generally Streptococcus viridans. 

Occasionally Staphylococcus aureus. 

Occasionally both Streptococcus 
Staphylococcus aureus. 


viridans and 


Generally Streptococcus viridans. 
Occasionally hemolytic streptococcus. 
In no case was Staphylococcus aureus isolated. 


Generally Staphylococcus aureus. 

Occasionally both Staphylococcus aureus and 
Streptococcus viridans. 

Equally Staphylococcus aureus and Streptococcus 
viridans. 


Generally Staphylococcus aureus. 


Both Staphylococcus aureus and Streptococous 
viridans. 
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With the exception of one cyst which was apparently sterile we found that the 
infection associated with cysts was in all cases Streptococcus viridans. 


The Occurrence of Bacteriezmia following Mastication in Persons suffering from 
Oral Sepsis 


We were extremely interested in the investigation carried out by Professor 
C. C. Okell and Dr. S. D. Elliott, published in the Lancet (1935 (ii), p. 869) on 
“ Bacteriamia and oral sepsis, with special reference to the xtiology of subacute 
endocarditis.”” They found that within a few moments after the extraction of teeth 
from obviously septic mouths, a transient streptococcal bacterizemia lasting a few 
minutes may be observed in 75% of cases. In general they found that the occurrence 
and degree of a bacterissmia depended upon the severity of the gum disease and the 
amount of damage done at the operation. In ten cases where a positive culture 
was obtained directly after extraction, a third specimen of blood was taken at a 
period varying from ten minutes to eight hours after operation. After these 
intervals the blood was always found to be sterile. The bacterizsmia following 
extraction is thus of very short duration. They say that “the most unexpected of 
our findings was that in 12 cases streptococci were isolated from a specimen of 
blood taken before operation, these cases being among 110 cases of pyorrhcea, 
that is, 10°9%.” We were particularly interested in their further statement: ‘‘ Nor 
have we yet determined whether minor degrees of trauma, such as brushing the 
gums, or chewing, have any effect on the occurrence of the bacterimmia. There are, 
however, certain implications from which it is difficult to escape.” 

We determined to investigate this latter problem from a practical standpoint, for 
we believe not only that alveolar absorption, with consequent pocketing, constitutes a 
very serious focus of infection in itself, but that increased absorption of toxins may 
be brought about during mastication by the pump action and disturbance of the gum 
flaps overhanging these pockets. In a similar manner we considered that the act of 
mastication would bring about a transient bacterismia. To endeavour to prove this 
we carried out the following experiments :— 

After sterilization of the skin in the region of the median basilic vein, the needle 
of a sterilized syringe was inserted into the vein and about 10 c.c. of blood withdrawn ; 
an ether pad was then placed over the area and the needle was withdrawn, the pad 
being kept in position. The blood was inoculated into six tubes containing citrated 
hormone broth. The patient was then given mint lumps to chew and was kept 
chewing for ten minutes, after which the ether pad was removed from the arm and 
the needle of a second sterile syringe was inserted through the same puncture 
hole and another 10 c.c. of blood withdrawn, a further six tubes of hormone 
broth being inoculated. All types of oral sepsis were selected for this investigation ; 
so far only those cases showing pyorrhaal disease showed a bacteriwmia after 
mastication. 

The results of this investigation were as follows :— 

To the present time ten cases have been tested in this way, five of which 
exhibited degrees of alveolar absorption. In all cases the control was negative 
and in two cases a positive bacteris#mia was obtained after mastication, the 
organism being in one case Staphylococcus aureus and in the other Streptococcus 
viridans. This investigation will be continued until we have tested at least a 
hundred cases. 

Summary.-—It would seem that there is a very real risk associated with local 
anesthesia, particularly of the infiltration type, in that in many cases it seems proved 
that the submucous and deeper tissues are infected. Cutting off the blood supply 
both by the action of the adrenalin in the anesthetic fluid and by the increased 
tension due to the injected fluid, must temporarily deprive the area of injection of 
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a much-needed vitality and resistance, so perhaps allowing a residual infection to be 
established. 

We have shown that this risk can be very largely reduced by efficient sterilization 
prior to injection, but it seems-impossible for it to be entirely eliminated, because 
the submucous and deeper tissues cannot be sterilized. In our opinion a block 
anzsthesia carries with it a similar risk, though perhaps to a less extent—there is 
still the possibility of infection of the deeper tissues and cutting off the blood 
supply, the only advantage being that the injection is made away from the seat of 
extraction and therefore away from any possible infection in the immediate 
environment of the tooth. The infectivity of the crypts of unerupted teeth appears 
to be proved, and it is interesting to note that where more than one crypt has been 
investigated in the same mouth the same type of infection has been found in each 
crypt, and that some crypts are found to be infected by the same kind of organism 
as was cultured from the apices of the roots of teeth previously extracted from the 
same mouth. 

The work of Okell and Elliott and that of ourselves seems to stress the great 
importance of carrying out the extraction of teeth, particularly for the ill patient, 
under the best possible conditions, preferably a major anesthetic, particularly if 
multiple extractions are necessitated. Under such conditions teeth can be extracted 
with extreme care and with the minimum amount of disturbance to soft tissue and 
bone, therefore resulting in the minimum amount of hemorrhage, shock, and 
absorption. 
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FroM the turn of the present century until some five or six years ago, the 
prostate was an organ whose physiology was little discussed and even less 
investigated, and whose departures from the normal were events to be treated only 
by direct surgical methods. Within the past few years, facts about the endocrinology 
of this organ have multiplied so fast as to suggest a revision of present ideas on the 
treatment of one of the commoner of prostatic ailments—benign enlargement—and 
they have ai.o achieved that measure of certainty which justifies their presentation 
to those whose interests in the organ are not purely scientific. Yet what is now 
recognized as an endocrinological approach to problems of the prostate is no new 
departure. Surgeons themselves had turned the physiological knowledge of the 
nineteenth century to account in the treatment of enlarged prostate by what to-day 
could well be described as one of the more drastic of endocrinological treatments 
—castration. This earlier phase in the endocrinological treatment of prostatic 
disorders, which’ came to a summary end about 1900, is no less interesting and 
instructive than that which has developed in recent vears. 


CASTRATION AS TREATMENT FOR PROSTATIC OBSTRUCTION 


Enlargement of the prostate had been recognized as a clinical entity long before 
the dependence of prostatic growth on testicular function appears to have been 
appreciated. Samuel Collins, for example, described the ailment, somewhat vaguely 
it is true, as far back as 1685, attributing it to “indulgence in venery,” and speaking 
of the presence of many “ Hydatides—vesicles full of Liquor” in the “ inward 
Penetrals”’ of the organ. Morgagni, during the earlier half of the eighteenth century, 
was also certainly aware of the disorder, and his extensive work on “ The Seats and 
Causes of Diseases”’ (1769) contains numerous references to it, to observers other 
than himself who had described it, and to the part played by prostatic enlargement 
in obstructing the flow of urine. In 1786 John Hunter published his “ Observations 
on the glands situated between the rectum and bladder, called vesicule seminales,” 
in which he wrote that ‘ the prostate and Cowper’s glands, and those of the urethra, 
which in the perfect male are soft and bulky, with a secretion salt to the taste, 
in the castrated animal are small, flabby, tough and ligamentous, and have little 
secretion.”’ Whether or not he was the first to make this observation I do not know. 
The practice of castration, both as it applies to man himself and to his domestic 
animals, goes back to time immemorial, and it seems possible that the fact which 
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Hunter recorded had not been entirely missed before he drew attention to it; it 
seems equally possible also that the cyclical variations in the internal reproductive 
organs of seasonal male mammals, and the obvious dependence of the accessory 
reproductive organs on testicular function, had not escaped notice until he remarked 
on them. This dependence was not established scientifically, however, until 1849, 
when Berthold showed that the effects of castration in cocks can be prevented by 
means of testicular grafts, and thus uncovered for the first time a specific hormonal 
mechanism. 

When one considers the slender rational basis demanded by any form of 
treatment in the earlier phases of its history, it seems remarkable that the obvious 
implication of these facts, i.e. that enlargement of the prostate could perhaps be 
corrected by means of castration, was not realized. The implication, however, was 
not grasped, and further facts pointing in the same direction continued to multiply. 
In the thirty odd years which followed Berthold’s announcement several papers 
appeared, recording the observation that the prostate of eunuchs, for example the 
Skoptzys of Russia, is smaller than that of normal men ; even this additional evidence 
does not appear to have pointed to the obvious inference. 

In 1877, and again in 1882, a surgeon named Tupper performed the operation of 
castration, and in doing so found that he had relieved prostatic obstruction. The 
primary purpose of both operations had been to effect a radical cure for testicular 
neuralgia, and at the time Tupper was in no way moved to publish the results of 
his treatment. 

It was not knowledge of the gonadal control of prostatic growth that led to the 
next, and first deliberate, operation of castration for prostatic hypertrophy, but the 
fact that o6phorectomy was at that time being performed for the treatment of uterine 
tibromyomata, a form of treatment that seems to have been well established in the 
seventies of last century. In Galabin’s “ Students’ Guide to the Diseases of Women,” 
published in 1879, o6phorectomy is referred to as a reputable method of treatment 
for uterine fibroids, and its basis, as revealed in contemporary literature, is the fact 
that uterine fibromyomata are frequently resorbed after the cessation of ovarian 
function at the menopause—the purpose of the operation thus being to produce an 
artificial menopause. White, of Philadelphia (1893), who is usually credited as 
having been the first to suggest castration for the treatment of prostatic enlargement, 
was activated by the idea of the homologica] identity of the prostate and uterus. 
“Tt occurred to me some time ago,” he writes, that possibly if the analogy between 
uterine fibromyomata and prostatic overgrowth was a real one, castration might have 
the same effect upon the latter that odphorectomy does upon the former, and cause 
a shrinkage or atrophy which would result in the practical disappearance of the 
obstruction.”” His suggestion had, however, the added strength of a clear realization 
of the part played by the testes in the growth and maintenance of the prostate. 
Ramm, of Christiania, was independently activated by the same idea, and was the 
first to castrate patients with the deliberate intention of relieving prostatic 
obstruction (1893). 

It is symptomatic of the development of the idea that castration would prove an 
effective treatment for enlargement of the prostate that, in its earlier phases, no one 
worker was aware of the activities of any other in this field. Tupper, whose work 
was first recorded by Walker in 1895, was, like Ramm, unknown to White, while 
according to Fremantle (1897), White’s suggestion had already been put forward in 
1885 by Launois. But the response to White’s paper seems to have surprised even 
its author. Surgeons the whole world over took up the operation, and records of 
their successes and failures began to multiply in the medical literature. Some 
cures were undoubtedly obtained. Variations on the theme of castration were also 
suggested, and unilateral castration, ligation of the whole spermatic cord, and 
excision of the vas, were variously performed on patients suffering from enlargement 








| 








Ria as 


sg serene“ 











83 Section of Urology 1559 


of the prostate. But opposition to all these procedures soon outstripped the 
enthusiasm of their protagonists, and they succumbed, within a few years of their 
institution as treatment for prostatic hypertrophy, to the arguments which raged 
about the question of their value. 

It would be idle to attempt to evaluate the merits of the controversy. White 
had originally claimed that the operation had a very low mortalily. His opponents 
refused to accept this, or his insistence that the majority of deaths occurred in spite, 
not because, of the operation. Fremantle could write of this phase of the argument: 
“ When two authorities from the same table of statistics give the rate of mortality 
for a given operation respectively as 7% (which is White’s final estimate for 
castration), and 18°2% (which is Cabot’s) or 31% (White’s estimate of Moullin’s 
tables of prostatectomy), and 20%, it is high time for the novice to turn his back 
on the controversy."’ Argument was no less intractable about the supposed insanity 
which castration caused, or about the amelioration of the symptoms for which the 
operation was designed. It is enough to say that White himself, reviewing the 
evidence in 1904, gave as his opinion ‘that castration and vasectomy are likely to 
occupy a more and more restricted field in the treatment of prostatic hypertrophy.” 
But events proved that White was sanguine even in this modest view. Castration 
for the treatment of enlarged prostate disappeared entirely from human surgery. It 
survives to-day only in veterinary medicine, where dramatic success is still claimed 
for it (Hobday, 1924). 

It is not difficult to understand why castration had such a brief vogue in the 
treatment of prostatic hypertrophy. In the first place, the treatment was suggested 
at a time when the technique of both perineal and suprapubic prostatectomy was 
being rapidly perfected, and a radical cure was obviously to be preferred to one 
which, if less severe surgically, was more questionable in its results. In the second 
place, there was no detailed rationale for the procedure, and little realization of the 
nature of the influence exercised upon the prostate by the testes. Fremantle, whose 
views are presumably representative of those of the period, doubted the existence of 
testicular hormones. ‘‘ While admitting,” he wrote, “that the general effect of 
sexual growth at puberty may prove in the future to be attributable to the influence 
of an internal secretion, we must still maintain that the connexion between the 
testes and the secondary sexual glands and especially the prostate, even if assisted 
by such a secretion, is primarily of a nervous character.’ To-day we know that 
his emphasis was misplaced. In so far as it is possible to characterize this earlier 
phase in the endocrinological treatment of the prostate, one might justifiably 
describe it as a phase in which practice far exceeded theory. 


THE PHYSIOLOGY OF THE MALE REPRODUCTIVE ORGANS 


Accurate knowledge of the physiology of reproduction dates almost entirely from 
the beginning of the present century, and it was a strange accident of fate that the 
abandonment by surgeons of their interest in the endocrinology of the prostate 
should have coincided with an increase of interest on the part of biologists in the 
functions of the testes and in the physiology of the accessory reproductive organs. 
Studies-of reproductive rhythms in every class of vertebrate established beyond 
doubt the relation of the functional phases of both the accessory reproductive 
organs and secondary sexual characters to the activities of the gonads. Removal 
and implantation of gonadal tissue in amphibia, birds, and mammals, showed 
further that the relation was a one-sided one, to the extent that testes and ovaries 
could continue to function in the absence of the accessory reproductive organs, 
whereas the activity of the latter was largely dependent on the well-being of the 
gonads.” In 1911 the story was carried still further by Pezard, who corrected the 

1 For data and references to the literature see Fremantle, 1897; White, 1904; Thomson-Walker, 1930. 

* For reference to the literature, see Moore, 19382. 
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effects of castration in two capons by the intraperitoneal injection of a suspension 
of macerated hog testis. Sixteen years later, in 1927, McGee obtained for the first 
time potent extracts of ‘male hormone” from fresh bull testes. 

The phase of research which I have so briefly reviewed showed clearly that the 
gross size of the male accessory reproductive organs is controlled by the secretions 
of the testis. For example, the Wolffian ducts undergo considerable involution 
when the testes of seasonal amphibia and birds pass into their inactive phase, or 
when they are removed by castration. Corresponding changes affect the accessory 
reproductive organs, including the prostate, of mammals. It was also definitely 
established during this period of investigation that the accessory reproductive 
organs can be restored to a functional size by replacement therapy, i.e. either by 
means of gonadal transplants or extracts, or by the administration of preparations 
of pure “male hormone.” The bio-assay of male hormone depends upon this fact, 
and on the ability of preparations of the hormone to cause the comb of a capon, or 
the prostate and seminal vesicles of spayed rats and mice, to grow. The size of the 
epithelial cells in the rodent prostate and seminal vesicles has also been suggested 
as an index of male hormone action. 

Crystalline male-hormone compounds have been both extracted from urine 
(Butenandt, 1931), and synthesized from cholesterol (Ruzicka, 1935). Some ten of 
these compounds have been prepared ; they have varying potencies (Deanesly and 
Parkes, 1936a), the most active of the series apparently being testosterone and its 
esters, a substance first isolated by David and his co-workers (1935). 


THE STEINACH II OPERATION 


The newer knowledge of male reproductive physiology found its first clinical 
application by way of the operation of vasoligature, which had been widely 
advocated by Steinach for the purpose of “rejuvenation.” According to Niehans 
(1936a) the immediate stimulus came from a report by Romeis to the effect that he 
had succeeded in reducing the size of the prostate in an elderly man by implanting 
into him the testis of a young man of 22. Steinach, as is well known, has for years 
claimed that the internal secretions of the testis can be increased by ligaturing the 
vasa deferentia. Niehans accordingly performed this operation in cases of prostatic 
enlargement, but with no success.’ The basis for this treatment was apparently the 
general notion that a relation exists between the time of onset of benign prostatic 
enlargement and the beginning of a diminution in the secretion of male hormone, and 
the corollary belief—which Romeis’ claim supported—that the enlargement can be 
arrested, and even corrected, if a high level of male hormone is maintained. 

In order to secure this end, Niehans in 1927 resorted to the Steinach II operation, 
in the hope that occlusion of the vasa efferentia of the testis would lead to a higher 
secretion of male hormone, and a consequent relief of prostatic obstruction. Niehans 
claims to have succeeded in his aim in nearly 400 cases. Elliot-Smith (1936) has 
also been successful in the treatment of more than half of twenty patients by the 
same means, whereas Winsbury-White (1936) offers a warning about the possibility 
of acute retention and ursemia following the operation. : 

Until more surgeons have tested this method of treatment, it is obviously idle to 
pass any judgment on Niehans’ claims. It is not, however, idle to examine the 
rationale by which he was guided, for here we are on surer ground. 

When Niehans began his treatment in 1927, his approach was purely empirical, 
and considering the state of knowledge at the time, its theoretical basis could not 
have been more profound than that which I have already outlined. It is true that 


1 Niehans’ description is ambiguous, and it does not indicate whether he or someone else first 
performed the operation for the specific purpose of relieving prostatic obstruction. 
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in the two papers published by him this year (1936a, 1936b), Niehans attempts to 
harmonize with his primary thesis many facts which have become available only 
during the past two or three years, and to construct an imposing, if not very 
convincing, scientific foundation for his procedure. These additions do not, however, 
alter the fundamental fact that Niehans claims to raise the male hormone-output of 
the testes by his treatment—and it is that issue alone which we have to consider. 
Needless to say, the merits of the Steinach If operation in the treatment of benign 
enlargement of the prostate will be decided, not on any theoretical basis, but on its 
practical value. 

The evidence regarding the effects on the testis of vasoligature has been 
admirably summarized by Moore. On the one hand there are the followers of 
Steinach, mostly clinicians (see Steinach, 1936), who believe that ligature of the vas 
leads to degeneration of the germinal epithelium, and to an increase in the number 
of interstitial cells—by which it is believed male hormone is secreted. Almost all 
acceptable laboratory studies controvert this view. As Moore (1935) writes: “ The 
facts are that closure of the outlet passages does not of itself lead to germinal 
epithelium destruction, that it is questionable whether hypertrophy of the interstitial 
cells occurs, and that there is no available evidence that more hormone is secreted.”’ 
The same strictures apply to the view that the effect claimed by Steinach and 
Niehans is secured by ligature of the vasa efferentia. Van Wagenen (1924, 1925), 
Oslund (1926), and Cunningham (1928) have all found that after the operation the 
interstitial tissue either appears normal, or at most relatively increased owing to the 
degeneration of germinal tubules. Additional evidence in favour of these findings 
is, as Moore points out, the fact that spermatogenesis may occur in testicular grafts, 
and the fact that it is known to occur in testes whose vasa efferentia are con- 
genitally missing. 

Evidence provided by laboratory workers is thus significantly opposed to the 
theory with which Niehans backs his practice. In the circumstances it is unfor- 
tunate that, in spite of the large numbers of patients he has treated, he has so far 
failed to supply any data showing that his procedure does raise the Jevel of male- 
hormone secretion. And it is equally unfortunate that the rationale for the treat- 
ment should be sufficiently vague for some workers (e.g. Landau, 1934) to believe 
that the relief of. prostatic obstruction which follows the operation is due, not to 
any hormonic action, but to a reflex relaxation of the sphincter at the neck of the 
bladder, following stimulation, by the ligature, of a ganglion situated in relation to 
the vasa efferentia. 


THE TREATMENT OF BENIGN ENLARGEMENT OF THE PROSTATE WITH 
MALE HORMONE 


Niehans was not the only one to be struck by the idea that, since benign 
enlargement of the prostate usually begins during a phase of life that has been 
called “the male menopause,” it should be possible to correct the condition by 
administering male hormone. The attentions of Lower (1933, 1936), and McCullagh 
(1936) were turned in the same direction, but for very different reasons. According 
to them, the enlargement is a consequence of the imbalance between two separate 
normal testicular hormones, the one secreted by the seminiferous tubules, and the 
other by the interstitial cells. It is the latter hormone which they believe is 
responsible for the growth of the prostate and the other accessory reproductive 
organs, whereas the hormone of the germinal epithelium (“inhibin”) is restricted 
in function to preventing the anterior lobe of the pituitary from becoming gonado- 
tropically hyperactive, and thus stimulating the secretion of too much interstitial 
testicular hormone, which in turn would cause prostatic hypertrophy. The basis 
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for their view is a number of experimental procedures that have the effect of 
enhancing one testicular function (promotion of growth of the accessory organs) 
and depressing another (inhibition of pituitary hyperactivity). It could hardly be 
said, however, that the existence of two testicular hormones, so opposed in function, 
is believed in by more than a few workers, and at the same time it should be 
pointed out that there are a number of observations which conflict with the 
experimental data adduced by Lower and McCullagh. McCullagh freely admits 
the necessity for repeating and confirming nearly all the work on which their views 
are based. 

Whatever the answer to the question of the reliability of their experimental data 
may be, it is perfectly plain that the views of Lower and McCullagh conflict with 
the rationale of Niehans’ treatment. According to Lower and McCullagh, enlarge- 
ment of the prostate is caused by an excess of the “ interstitial” male hormone, 
indirectly determined by a diminution in the presumed hormone “ inhibin”’ following 
on degenerative changes in the germinal epithelium. This hypothesis is entirely 
speculative, but their treatment is either to decrease the secretion of the interstitial 
male hormone, or to administer, in some way, the other presumed testicular 
hormone “inhibin.” On the other hand, if any success Niehans’ treatment may 
have achieved is due to an endocrine factor, the obvious possibility (for the 
moment disregarding the actual experimental evidence) is that it is due to an 
increased secretion of the interstitial male hormone. The disharmony between 
these opposing theories appears, however, to be of little consequence from the 
practical point of view. Lower claims to have relieved prostatic obstruction 
in 48 of 76 cases by the administration of “inhibin’'—which, never having been 
isolated, had to be administered in the form of the equivalent of 60 grm. of fresh 
beef testicular material daily. It is quite clear from his description that this 
material may have contained at least as much male hormone proper as the 
problematical “inhibin,” and it is likely that the improvement in the 48 cases, if 
not due to general management and suggestion, was due to its inclusion. It is 
necessary to remark, however, that the improvement was entirely symptomatic, for 
the size of the prostate had, as a rule, not altered, nor had any histological changes 
been induced (the method of obtaining histological material is not stated). 

Niehans’ treatment may safely be regarded as having been, at least in the earlier 
phases of its history, a purely empirical one. Equally empirical considerations 
inspired van Cappellen (1933, 1936) some years ago to treat patients suffering from 
enlargement of the prostate with such preparations of male hormone as were then 
available on the market. Since, as van Cappellen writes, “ prostatic hypertrophy 
occurs at an age which is sometimes called the male climacterium and at which the 
sexual function begins to decrease, it was obviously desirable to try to find a 
connexion between these two conditions.” The original suggestion apparently 
came from Professor Laqueur of Amsterdam ; its rationale, like that of Niehans’ 
treatment, is opposed to the view put forward by Lower and McCullagh. Van 
Cappellen has treated some fifty patients suffering from prostatic obstruction with 
a male hormone preparation, using doses of up to 20 capon units (equivalent to 
0-66 mgm. androstanediol) daily. He claims that this treatment has given good 
results from the symptomatic point of view, but points out that he has only once 
observed a diminution in the size of the gland. He also states that he has achieved 
good results in the treatment of prostatic enlargement in dogs. 

' The belief that male hormone proper (presumably some substance closely related to, if not identical 
with, testosterone) is secreted by the interstitial cells of the testis is a basis of Lower and McCullagh’s 
theory. The evidence both in favour of, and against it, is amply summarized by Moore (1932), and in 
general it may be said that, so far as mammals are concerned, the view is strongly supported by the 
experimental data. A most important observation is that the accessory reproductive organs may 


altogether normal when the germinal epithelium of the testes has completely degenerated (as in 
experimental cryptorchidism). 
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I do not wish to make any comment on van Cappellen’s claims other than that 
the amounts of hormone he used would hardly have had much effect on the prostate 
of an immature monkey. A great deal more has to be done clinically before it can 
be decided whether the improvement reported with these small doses is due to 
actual physical changes in the prostate or to elements of suggestion and general 
management. 


THE EFFECT OF CGSSTROGENIC SUBSTANCES ON THE PROSTATE 


The questions I have so far considered in this paper have been arranged in their 
proper historical sequence. The matter which I propose discussing now is the 
effect that cestrogens have upon the growth of the prostate, and it concerns a phase 
of research which, in my opinion, is of the greatest clinical importance. 

To my knowledge no experimentalist has ever succeeded in causing abnormal 
prostatic growth with a true male hormone. Such treatment may make the 
prostate grow bigger than normal, but histologically the prostate shows no 
pathological changes (Callow and Deanesly, 1935). In 1933 Lacassagne, while 
investigating the carcinogenetic powers of certain sterols, found that oestrone, the 
so-called female sex-hormone, administered to mice over relatively long periods 
(five months) produces considerable growth of the dorsal prostatic lobes, leading to 
retention of urine and hydronephrosis. These initial observations were independently 
confirmed by de Jongh (1933), and by Burrows and Kennaway (1934), and imme- 
diately received further confirmation in the work of David and his co-workers (1934), 
and of Korenchevsky and Dennison (1934). 

The initial response of the prostate of the mouse to cestrin treatment is a 
reduction in the number of glands in the dorsal lobe, and an increase in the fibro- 
muscular stroma. The glandular epithelial cells then begin to multiply, and become 
metaplastic, the cuboidal cells being replaced by a stratified and rapidly desquamating 
epithelium. As the process continues the glandular alveoli become distended out of 
all recognition, and leucocytic infiltration occurs. 

The epithelial and fibro-muscular changes are not restricted to the dorsal 
prostatic lobes (coagulating glands), but spread as-treatment continues (see Burrows, 
19352). The response of the coagulating glands is followed by that of the seminal 
vesicles, and then in turn the ejaculatory ducts and vasa deferentia, the other lobes 
of the prostate, and the urethra and urethral glands become affected. As a rule, too, 
the epithelial changes begin in the glandular structures nearest the urethra.? 

Within a very short time of the publication of Lacassagne’s findings, the effects 
of cestrogenic substances on other male mammals were investigated. The first to 
be studied were the rhesus and Barbary macaques. I shall deal with these studies 
shortly. Then followed the dog (de Jongh and Kok, 1935), the ground squirrel 
(Wells, 1936), and the guinea-pig (van der Woerd, 1936), the prostates of which in 
general react like that of the mouse. 

The experimental production of pathological growth of the prostate in mice soon 
suggested to its investigators that benign enlargement of the prostate in man may 
also be an effect of stimulation by an cestrogenic substance. Attention was drawn 
to the fact that both the experimental changes in the rodent and the spontaneous 
changes in man begin in the most cranial part of the prostate—probably a dangerous 
homology in view of the fact that the human prostate has no coagulating glands— 
and attempts were also made to homologize the experimental histological effects in 


'It is interesting to note that these very pronounced effects were not observed by Moore and Price 
(1982), who conducted an extensive investigation into the effects of estrin on normal] and castrated male 
rats. Presumably their animals failed to show these changes because of too low dosage and too brief 
periods of injection. The fact is of importance, since Moore and Price were led to formulate the 
seem ned that “gonad hormones stimulate homologous accessories, but are without effect upon 

eterologous accessories.” This hypothesis requires modification in view of the newer findings to 
which I have referred (see Zuckerman, 1936a, 1936b). 
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rodents with the usual pathological changes in man (e.g. Burrows, 1935b; de Jongh, 
1935a). In general, however, it is impossible to see in the experimental changes in 
the rodent prostate an exact correspondence to the changes in the “ simple” enlarged 
human prostate. Data yielded by studies of the dog on the other hand provide 
indisputable evidence that the prostate may “‘‘naturally”’ undergo a process of 
benign enlargement under the influence of an cestrogenic substance elaborated in 
the body. 

The dog happens to be the only familiar mammal other than man known to 
suffer from spontaneous enlargement of the prostate. As a general rule the enlarge- 
ment of the canine prostate, which may be considerable, takes a form of a simple 
glandular hyperplasia, but in one of a series of ten specimens studied, the histological 
appearances were identical with those of the cestrone-stimulated prostate (Zuckerman 
and Groome, 1936). In this case, therefore, there is every reason to suppose that 
the benign enlargement resulted from. the action of an cestrogen, and this instance 
provides strong support for the view that “simple prostatic hypertrophy” in man 
may also sometimes be a result of cestrogenic stimulation. 

Such a view naturally presupposes that the male organism elaborates an cestro- 
genic substance, and it is in fact the case that the vertebrate testis produces both 
‘male’? hormone and an cestrogenic hormone. In the case of birds this fact is 
revealed both in seasonal plumage changes, and in other characteristics of the 
feathers (Callow and Parkes, 1936). In the stallion the cestrogenic substance 
secreted by the testis appears to be a simple derivative of oestrone, but whether or 
not an oestrone derivative is also secreted by other mammals, including man, is not 
known. What is known is that some of the compounds of the androsterone- 
testosterone series are cestrogenic (Butenandt and Kudszuz, 1935; Deanesly and 
Parkes, 1936b), and the cestrogenic potency of these substances may therefore be 
responsible for benign enlargements of the human prostate. 

The thesis I am advancing is that normally the male organism produces male 
hormone proper and an cestrogenic substance in a ratio so balanced to each other 
that the cestrogenic powers of the latter are inhibited, and so that its action, if any, 
is that of a synergist to the male hormone in the maintenance of the functional 
condition of the epithelial and fibro-muscular tissues of the reproductive organs (sce 
Freud, 1933; Korenchevsky and Dennison, 1936). In middle or later life the 
balance becomes altered in certain individuals so that the cestrogenic substance 
becomes dominant. It then exercises its own power to produce changes in certain 
sensitive tissues, which result in enlargement of the prostate. 

Since experimental work of the necessary kind is out of the question with 
human subjects, it is perfectly obvious that this hypothesis cannot be tested, so far 
as man is concerned, in the way that it has been in the case of the dog. Investiga- 
tion of various species of monkeys has, however, yielded information which adds 
strength to the theory (Parkes and Zuckerman, 1935; Courrier and Gros, 1935; 
Zuckerman and Parkes, 1935; van Wagenen, 1935; Zuckerman and Parkes, 
1936a). It has been found that apart from a general increase in size, the most 
pronounced prostatic changes occasioned in these animals by cestrone are fibro- 
muscular growth and, in all except one species thus far studied, stratification of the 
uterus masculinus. The prostatic tubules and acini are little affected in the rhesus 
monkey after as many as eighty-nine days’ treatment (Zuckerman and Parkes, 
1936a), and the available data thus suggest that these glandular elements are far 
less sensitive than those of the dog or small rodents. Whether or not the glands 
react after longer treatment remains to be seen; at present it is necessary to hold 
to the tentative view that the general glandular tissue of the Old-World primate 
prostate does not respond to cestrogens in a way which would make them resemble 
the glandular elements of human prostates affected with benign hyperplasia. 

The changes that occur in the “ uterus masculinus” are of great interest in this 
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connexion. In most monkeys this structure is a ‘‘ vagina masculina,” and reacts as 
such to cestrone by epithelial stratification and desquamation, In man, however, it 
is a distinctly glandular organ, and is presumably homologous with the uterus. If 
this were the case, its response to the unopposed action of an cestrogenic substance 
should be cystic hyperplasia, such as takes place in the female primate in similar 
circumstances (Zuckerman and Morse, 1935). “ An extensive cystic hyperplasia of 
a true uterus masculinus would produce a histological appearance of the “ middle 
lobe” not unlike that of the enlarged glandular prostate of clinical medicine ” 
(Zuckerman and Parkes, 1935). The only experiment that has so far been possible 
on a monkey with a glandular uterus masculinus has provided support for this view. 

I am advancing this idea of the wtiology of benign enlargement of the prostate 
very tentatively, not as an established theory, but as a basis for further work. 
There are, however, certain facts which suggest that it is not as empty as its 
novelty might at first suggest. For example, there are numbers of observations in 
the surgical literature to the effect that benign enlargement in man is usually 
confined mainly to the prespermatic lobe and the upper parts of the lateral lobes, 
and that it starts in the middle lobe—the lobe that contains the uterus masculinus. 
There is also the widely-held belief that when a prostatic adenoma is carefully 
shelled out, it leaves behind a capsule of true prostatic tissue in which lie the 
ejaculatory ducts, whose normal relations have been distorted by the adenoma which 
has developed in the region between them and the urethra—again the bed of the 
uterus masculinus. And, finally, there is the difficulty of distinguishing utricular 
from true prostatic glands in cases of prostatic enlargement. But here I am on 
uncertain ground, and supported only by some hasty observations; in mentioning 
this matter I simply wish to suggest it as a subject for further investigation. 

It is not my aim to suggest that only the utricular glands may be concerned in 
the development of benign enlargements of the human prostate. It is, however, 
likely that these glands are more sensitive than the general prostatic epithelium, 
which begins to react, when it does, only after the uterus masculinus has become 
hyperplastic. Such a view would fit in with the widely-expressed opinion, to which 
I have already referred, that the condition usually begins in the middle lobe. 

The occurrence of fibro-muscular growth in ‘benign enlargement of the human 
prostate is readily understandable on the view that the condition is determined by 
an cestrogenic agent, for one of the effects which cestrogens have been shown to 
have is to stimulate growth in mesodermal tissues derived from the genital cord. 
Many species of monkey experience rapid growth and desquamation of the urethral 
epithelium when under treatment with cstrin, and it might be asked why it is, if 
benign enlargement of the prostate is determined by an cestrogen, that the condition 
is not associated with hyperplasia of the urethral epithelium? The problem is 
answered by comparative study of the responses of different species of monkeys 
(Zuckerman 1936a), and the lack of this change in man is in no way incompatible 
with the wztiological view which I am discussing. 

Before considering the bearing which this view has on treatment, there are three 
further points that I should like to raise. The first, the evidence for which has 
been fully summarized both by Burrows (1935b) and by Owen and Cutler (1936), 
is the fact that the prostate of the newborn child is often greatly enlarged, and 
that it presents characteristic signs of stimulation by an cestrogen. The second is 
the fact that evidence in other fields suggests that many benign growths are a con- 
sequence of similar stimulation (see Lacassagne, 1936; Witherspoon, 1935; Ingleby, 
1935 ; Geschickter and Lewis, 1935). It may, however, be noted in this connexion 
that Hamilton and his co-workers (1936) failed to extract any cestrogenic substance 
from seven enlarged prostates. And the third point is the suggestion that, in their 
levels of hormone excretion, sufferers from enlargement of the prostate fulfil the 
conditions demanded by the view that they are primarily suffering from an imbalance 
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of male hormone and cestrogenic substance. The evidence on this question is, 
however, very conflicting. Lower (1933), for example, states that the concentration 
of male hormone in the urine and blood of these patients is higher than normal. 
Buehler (1933), on the other hand, writes that only the urine of young and middle- 
aged men contains large quantities of male hormone. According to Oesterreicher 
(1934), the urine of aged men, in contradistinction to elderly women, always contains 
some cestrogenic substance. Owen and Cutler (1936), who provide a useful 
summary of the literature of the problem, were themselves unable to find ** much 
variation’ from the normal in the levels of excretion of either cestrogenic substance 
or prolans in cases of prostatic enlargement. It is obvious that much remains to 
be done before this question can be answered. 


TREATMENT ON THE BASIS OF THE VIEW THAT BENIGN ENLARGEMENT OF 
THE PROSTATE IS DUE TO THE ACTION OF AN CiSTROGENIC SUBSTANCE 
The belief that benign enlargement of the prostate is a response to stimulation 

by cestrogens, following an imbalance between male hormone and some cestrogenic 
substance, has obvious therapeutic bearings. If, as many believe. both sets of 
substances are secreted by the testes, a radica! treatment would be castration. 
Because of several secondary considerations, such treatment could not, however, 
be expected to recommend itself ; neither is it likely that surgeons would be prepared 
to reopen a chapter which was closed more than thirty years ago in an atmosphere 
of heated controversy. What the effect of castration would be in suitable cases 
will probably never be known with certainty, but fortunately other measures are 
available which make it an unessential question. 

It is unessential because the primary aim of treatment—the restoration of a 
normal balance between male-hormone and cestrogenic hormone—can be achieved 
more simply by the injection of male hormone compounds. De Jongh (1935b) has 
experimentally shown that male hormone can inhibit the effects which cestrone has 
on the prostate of mice. The same observation has been made, perhaps more con- 
vincingly, on rhesus monkeys (Zuckerman and Parkes, 1936b), and there can be no 
doubt about the efficacy of male hormone in correcting the abnormal histological 
changes which cestrogenic substances bring about in the prostate.” 

There are other ways of giving male hormone than by direct injection, e.g. by 
means of testicular grafts. De Jongh and Kok (1936) have also tried to stimulate 
the production of male hormone in the testis by giving a gonadotropic extract of the 
anterior lobe of the pituitary, and they claim that this method of treatment has 
proved useful in the case of dogs suffering from enlargement of the prostate. Male 
hormone does not even appear to be specific in its action as a protective agent 
against stimulation by cestrogenic substances, for there is every indication that 
progestin, the hormone of the corpus luteum, as well perhaps as other sterol 
substances, will prove equally useful (Zuckerman and Parkes, 1936b). 

The mechanism of protection is not as yet clear, but there is some evidence that 
progestin, and presumably male hormone too, lowers the renal threshold to cestrogens. 
The maintenance of an effect of an cestrogen demands the continuous application of 
the castrogenic substance responsible for it, for changes produced by oestrogens are 
reversible. Consequently if such cestrogenic compounds as are being elaborated in 
the male organism were readily excreted—as is perhaps the case when male 
hormone or progestin is administered—the changes produced by them in the prostate 
would gradually become less pronounced, as can be shown experimentally in the case 
of the monkey. These ideas are, I need hardly say, largely speculative, and it is 
possible to suggest other equally plausible pictures of steps in the process of cure. 


1 The substance that was found effective in this respect is androstanediol; there is, however, no 
reason to we that other members of the androsterone-testosterone series would fail to be effective 
if given in adequate amounts. 
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It is necessary to point out, in conclusion, that benign enlargement of the 
prostate may represent a class of abnormalities, each member of which may have a 
different wtiology. At least two types of enlargement, for example, appear to afflict 
the dog, and only one is obviously a response to the action of an cestrogenic 
substance. It is even possible that the other type is determined by an excess of 
male hormone, and the possibility has therefore to be borne in mind that male 
hormone itself may cause excessive enlargement of the prostate in man. Fortunately, 
as I have already remarked, male hormone is not known to cause any abnormal 
histological changes, but only a uniform development of all the true prostatic tissue. 
To my knowledge, preparations of male hormone sufficiently concentrated to be of 
value in the treatment of enlargement of the prostate have not been marketed in 
England as yet’; I am making this observation on the basis of knowledge of the 
amounts necessary to secure adequate changes in rhesus monkeys. When such 
preparations do become available, great care will be necessary in evaluating their 
efficacy in the treatment of enlarged prostates, for to a large extent the treatment is 
empirical so far as man is concerned. It will be necessary to remember that 
improvement in the symptoms of prostatic obstruction are known to follow 
suggestion and general treatment. Above all, it will be necessary to keep in mind the 
fact that the enlarged prostate which comes before the notice of the clinician is in 
all likelibood the end-result of a prolonged pathological process. If the process is as 
I have suggested, stimulation by cestrogenic substances, prolonged treatment with 
male hormone may be necessary to remove its morphological effects. 
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The History of Psychology in Medicine 
By Minzuais Curr, M.D., F.R.C.S. 


MEDICINE, with its ancillary sciences, is commonly taught without more than 
casual references to history. This is regrettable, and clinical psychology can neither 
be taught nor understood without the knowledge of how current beliefs and, it may 
be added, disbeliefs, fit into a perspective that stretches backwards as far as the 
history of medicine itself. Even such common words as neurosis and neurasthenia 
enshrine conceptions that can be rightly valued only when put in their historical 
setting. 

There exist to-day two fundamentally different ways of viewing some problems 
of clinical medicine, ways that are not dependent upon knowledge or clinical 
experience but upon an outlook that in turn depends partly upon training and, to 
some extent perhaps, upon the temperament of the individual. This phenomenon 
is not new and if we hear expressed such an opinion as “ everything depends upon 
the neurone” we know that in this simple statement the speaker indicates his 
attitude towards a basic difference of outlook which, expressed under names that 
varied with the period, has rarely been absent during the whole history of medicine. 

Throughout the ages there has persisted, in various forms, the conception of 
some unifying principle which shall give reality to the body, manifesting itself in 
bodily functioning and activity, in emotion and thought. Such a principle was the 
physis of Hippocrates (still surviving in the word physiology), the anima of the 
classics, and the élan vital of Bergson. With this conception, and often opposed to 
it, has existed a craving, which found expression in Galen’s doctrine of temperaments, 
that accounted for psychological states in terms of physiological mechanism. This 
doctrine dominated medicine for centuries, and then each discovery of science was in 
turn hailed as revealing a primary mechanism that should make the vital principle 
no longer a necessity, or should, at any rate, give it a material foundation. 
Fermentation was the primary mechanism of the Archaeus of van Helmont; the 
vital spirits of Sylvius were produced in the brain by the newly found process of 
distillation ; Harvey's discovery gave Stahl the opportunity of showing his orthodoxy 
by tracing the temperaments to the nature of the blood-flow ; and Haller’s demonstra- 
tion of the irritability of nerve gave rise to the nervous force that still lurks in the 
background of the conceptions of to-day. 

In contrast to these sirivings for mechanical explanations, the efforts of the 
philosophers of the pre-scientific era, from Aristotle through Plotinus, St. Augustine, 
and St. Thomas Aquinas, had been directed to understanding the same problems 
that concern the psychologist of to-day ; one is able to see in Aristotle, for example, 
something approaching the hormic psychology of MacDougall. For an outline of 
this period we can turn to the paper by Major Greenwood and May Smith, on “ Some 
Pioneers of Medical Psychology,” in which they bring the story up to Ambroise 
Paré, van Helmont and Stuhl [1]. 


THE PART PLAYED BY STAHL AND HALLER 


In the polemics of Stahl (circa 1700) the conflict of views found full expression. 
There were scientific giants in those days, and Stahl lived in an age that was reaping 
the cumulative effect of the work of Copernicus, Galileo, Kepler, Harvey and 
Descartes, and experiencing the activities of Boyle, Borelli, Newton and Sylvius. 
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The time was ripe for a pitched battle between animism or vitalism on the one side 
und iatro-physies or iatro-chemistry on the other, and it was fought between Stahl 
and Leibnitz. It is to be noted that Stahl taught anatomy and chemistry, but he 
maintained that they were given too much to carry and that some other principle 
must be invoked to account for the behaviour of man himself. Stahl possessed an 
understanding of human nature, and his studies of temperamental types showed an 
application of clinical methods that, greatly to the disadvantage of medicine, fell out 
of fashion till recent clinical psychology revived them. His descriptions will bear 
comparison with the modern work of Jung. To such a man iatro-chemistry and 
iatro-physies- appeared woefully inadequate, and the authors cited above give a 
quotation from Stahl’s Theoria Medica Nova which will show how, iy those days, the 
basic difference of outlook influenced clinical attitudes as it does to-day. 

“Tt is from this habitual use of words improperly employed to express the facts and so 
rendering them less intelligible that we get the general formula “weakness of the nervous 
system [debile genus nervosum].””’ 

Stahl turned back to the classical conception and used anima as a symbol to stand 
for a' group of inexplicable qualities. What the anima actually is, he knew not; it 
was certainly not the soul as understood by theologians, but he found it a necessary 
conception in order to subsume activities that he could not bring under the con- 
ceptions afforded by his studies of anatomy and chemistry. 

Greenwood and Smith note that Stahl realized :— 

“14. The essential unity of the organism, in this linking himself with the greatest of the 
Ancients. 

“9. The personal element in liability to disease. 

“3. The part played by mental conditions in causing mental and also physical 
disease. 

“4, That the emotional life ought not to be overlooked in treating patients and that it is 
independent of reason.” 

They note too that :— 

* About 200 years were to elapse before anyone could give practical effect to such observa- 
tidns, and by that time he was forgotten, except as the author of a discredited hypothesis in 
chemistry and a useless brand of animism.” 

Stahl was for two centuries “the last of the animists.” That does not mean that 
psychology was permanently expelled from medicine; with whatever weapon it is 
driven out, tamen usque recurret—it will keep coming back. 

Albrecht von Haller followed soon after Stahl and, by close and accurate work, 
established the existence of the irritability of nerve. Sprengel, the historian, writing 
in. 1803, at a time when the mechanistic views of the French encyclopedists seem 
to have prevailed, was enthusiastic about the finite results of Haller’s work [9]. 
He wrote :— 

** All the phenomena of life, especially the movements of the solids and the mixture of 
the humours; are the results of the influence of the nervous force. . . .”’' 

The nervous fluid that Haller reasonably supposed to flow along the nerve had 
become.a nervous force, a force, however, no more demonstrable than the anima of 
Stahl. « 

Sprengel states that “Haller built up a theory of temperaments in terms of 
irritability,’ but Haller was, with one exception, thoroughly scientific in his refusal 

1 Seelig, the American historian, writing in 1925, is more enthusiastic than Sprengel on the same 
subject, declaring that “these studies substituted for the old Hippocratic principle of the ‘ pneuma,’ for 
the ‘ Archaeus’ of Paracelsus, for the ‘ vital spirits’ of Sylvius, and for the ‘anima’ of Stahl, for all 
these vague meaningless things these studies of Haller substituted the simple principle of irritability, 
a force now recognized and experimentally demonstrable in all living tissue. . . . We may well picture 
to ourselves: the significance of the enunciation and proof of such a far-reaching fact.” Seelig, G., 
i Medicine,an Historical Outline, Baltimore, 1925, p. 139. 

Ke ry op oe san calls for an explanation, walt suggest that it can be found in the fact that this 


history of medicine, carried on up to the year of publication, did not contain a mention of psychology, 
not even a refutation of Freud. Irritability of nerve had put all such nonsense out of court. 
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to tolerate anything but the results of experiments and their legitimate deductions. 
The exception is his reference to temperaments, which occupies 26 lines in a total 
of 566 pages [3]. This lapse was perhaps a passing tribute to orthodoxy, like 
Descartes’ location of the soul in the pineal gland. Haller must be acquitted of 
responsibility for the extravagant claims made for his work by Sprengel and Seelig. 

Nevertheless, upon the eighteenth-century knowledge of nerve were constructed 
those conceptions expressed in the terminology that still flourishes in the words 
neurosis, neurasthenia, nervous exhaustion and the like. The nervous temperament 
was & conception of Cabanis (circa 1800) who made it the opposite of the muscular 
temperament, which has now disappeared. 

THE CONCEPTION OF NEUROSIS : 

The word neurosis has a strange history. Cullen, the Edinburgh physician, 
wrote (1780) 

‘I propose to comprehend under the title of neuroses all those preternatural affections of 
sense or motion which are without pyrexia, as a part of the primary disease’’ [4]. 

Among his neuroses were apoplexy and palsy, syncope, dyspepsia, hypochon- 
driasis, tetanus, epilepsy, chorea, palpitation, dyspnoea, asthma, whooping-cough, 
pyrosis, colic, cholera, diarrhoea, diabetes, hysteria, hydrophobia. Whether this 
was the first use of the word neurosis I know not, but I see no objection to this 
manner of its use. 

In 1874 Maudsley introduced a fresh use; he wrote of “ insanity, epilepsy and 
some allied neuroses,” and equated neurosis spasmodica with the insane tempera- 
ment [5]. This we may perhaps trace to the influence of Huxley and his fellows 
who, like most of us, were obliged to assume that every mental activity must: be 
related to a neural activity ; to the first was given the name psychosis, to the‘second 
neurosis. Maudsley was accordingly understandable when, speaking of : things 
pathological, he chose to use neurosis to express a hypothetical altered : nerve 
function corresponding to and co-existing with a psychosis or altered mental function. 
The current use of these words to express two different kinds of altered mental 
function is confusing and indefensible (e.g. we speak of the manic-depressive psychosis 
but the obsessional newrosis). How this arose I do not know, but the origin of one 
specific usage can be traced. In 1895 appeared a paper by Freud on “ The justifica- 
tion of separating from neurasthenia a definite symptom-complex as Angstneurose”’ 
6). This anxiety neurosis was described by him as a physiological disorder, arising 
from physical sexual causes and inaccessible to psychotherapy. What the phrase 
means now I cannot say, but it is becoming very popular and its original application 
is already lost. 

REVIVALS OF PSEUDO-PATHOLOGY 

teturning to eighteenth century events, we find Cheyne writing (1733) about the 
‘English Disease ’"—a prevalent disorder arising from luxury and such-like, “ with 
atrocious and frightful symptoms,” and obviously what we now call psychoneurotic 
(a word I do not defend, though I have to use it). Whytt,in 1764, under “ Diseases 
commonly called nervous ” described cases otherwise named “ flatulent, spasmodic, 
hypochondriac, or hysteric.” Thus, in spite of the common idea of the “ modern 
plague of nerves” conditions were not very different from to-day. There was 
abundance of psychological clinical material and, together with mechanical explana- 
tions of the problems of life then in favour, this made the way ready for Mesmer’s 
descent upon Paris in 1778. (Bodily magnetism, by the way, was not his invention, 
for William Maxwell had written a treatise De medicina magnetica in 1689. He 
took the conception and applied it to his own methods.) 

The story of Mesmer need not be repeated, except to note his enormous initial 
popularity and to emphasize that he actually produced phenomena for which the 
easy explanation of fraud and humbug should not have sufliced.. The official 
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condemnation of his treatment and theories, by removing them from the only 
universe of discourse that was then recognized, arrested inquiry that might have 
been-fertile. But animal magnetism remained alive in obscure corners and in the 
early nineteenth century became popular once more. Induced somnambulisms—a 
genuine phenomenon—were earnestly studied but, unfortunately, the subject became 
entangled with clairvoyance, “ odylic”’ and ‘‘ odic” force and other manifestations 
of credulity. In “Animal Magnetism” (1856), an extraordinary collection of 
wonders is described by Dr. William Gregory, a Professor of Chemistry in the 
University of Edinburgh, and the Lancet of the fifties contains vigorous and 
justifiable attacks upon the practices associated with the names of hypnotism and 
bodily magnetism. Honest workers like Elliotson, Esdaile and Braid, who studied 
hypnotism and are said to have used it successfully for surgical operations, fell 
under condemnation because of these associations. It was a dark period for the 
psychology that would not keep out of medicine. 

In the late seventies came the extraordinary episode associated with Charcot 
and the Salpétriére. Charcot, whose standing as a neurologist cannot be disputed, 
set out to examine these phenomena by the same methods that he had found so 
useful in the investigation of nervous disease. His irreproachable scientific method 
was to study changes in the state of muscles, in reflex movements, and the degree of 
various sorts of sensitivity; this, he declared, excluded the possibility of fraud, 
which had invalidated the old experiments upon somnambulists. The results of 
this approach now appear scarcely credible. Burq’s experiments upon metallo- 
therapy, including, among other grotesqueries, the transference of symptoms from 
one side of the body to the other and the removal of organic anesthesia by metallic 
contacts, were approved by Charcot, and the three stages of grande hystérie were 
described in detail as a specific disease. Pierre Janet gives an interesting story 
pointing to the conclusion that the first patients to reach Charcot’s clinic and 
present these three stages had already been trained by the spiritual descendants of 
Mesmer; these stages had been described by the animal magnetists and Janet 
believes that Charcot accepted them ready made. He gives a long list of the many 
authors who contributed to the flood of literature that accompanied this revival, 
among which, I am glad to say, I find no English names [7]. Indeed, the Lancet 
of 1882 contains five vigorous articles from a Paris correspondent identifying 
Charcot’s methods with those of the animal magnetists. We were, however, as you 
will soon see, busy at that time with our own artefacts. 

Charcot’s confutation came from Bernheim of Nancy, who declared that the 
former's varied syndromes had no existence before they were produced by the 
physician. This view led, of course, to vigorous controversy, but Bernheim finally 
prevailed and the bubble was pricked. One interesting survival, however, carried 
on till our time; students were taught that hysterical anesthesia existed without 
the patient knowing it until it was discovered by the examiner. Only during the 
Great War did it become common knowledge that hysterical anesthesia could be 
produced or not at the will of the examining physician, though this had been 
established by Babinski in 1906. 

Whilst Charcot and Bernheim were carrying on their arguments, an identical 
controversy was being waged in this country, the significance of which is overlooked. 
Railway accidents had produced a new and terrible disorder called “ railway spine.” 
This was no trivial condition, and Erichsen, who described and named it, gives 
lengthy account of its manifestations and pathology in his ‘Science and Art of 
Surgery,” his pathology being accepted by the physicians and surgeons of the day. 
Railway spine rivals Charcot’s grande hystérie and offers more painful reading. 
Even among shell-shocked soldiers, such wrecks were rarely seen as those associated 
with the theories of meningeal irritation, of ascending or descending degeneration, of 
meningo-myelitis, that accounted for and encouraged their development. Here 1s 
an extract from one case account. The man could walk only sideways and— 
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“There was an extreme degree of sensibility of the skin of the back . . . on touching 
the skin lightly or on drawing the finger down it, the patient started forward as if he had 
been touched with a red-hot iron . . . the muscles were thrown into violent contraction 
so as to become rigid and to be raised in strong relief, their outlines becoming clearly 
defined” [8]. 

This reaction was ascribed to concussion of the spine with chronic meningitis, 
and is of the same nature and described in almost the same words as those muscular 
contractions produced by Charcot with his various stimuli. 

One can recognize occasionally in Erichsen’s accounts the actual symptoms 
underlying the artefacts. One boy “ became a coward”’ and would not stay alone in 
a room; a young woman could walk along a street until she came to an open space 
and then she fell down. We can recognize here a claustro- and an agorophobia ; 
the agorophobia was ascribed to spinal injury, but we are left guessing why the 
unfortunate patient had performed upon her the operation of excision of the clitoris. 
Somebody must have whispered the word “ hysteria.”’ 

Among the impairments of vision caused by spinal injury were amblyopia—a 
“ paresis of the optic nerve or retina ’’— and irritability of the eye and photopsia from 
hyperemia or inflammation of the optic nerve and retina; all fantasy, and none the 
less fantasy because couched in scientific language and supported by dissertations 
upon the physiology of the nervous system. 

Furneaux Jordan and Herbert Page opposed this mythopathology and destroyed 
it after a long and acrimonious controversy. But medicine had not yet recovered 
from the defeat of Stahl a century and a half earlier, and railway spine was replaced 
by that prostitution of scientific terminology, traumatic neurasthenia. 

Then, when the Great War came, disorders belonging to the psychological sphere 
again thrust themselves upon medicine, and the age-long difference of outlook came 
once more into prominence. Shell-shock appeared at first as an entirely new 
phenomenon; men were given wound stripes (i.e. decorations) for unrecognized 
hysterical conditions which were attributed to the physical effect of high explosives, 
and the literature of the period shows that fantasy again ran loose, this time in 
theories of punctiform hsmorrhages, separated synapses, and dissociated cerebral 
centres. On the other hand there was a small group of workers who had already 
interested themselves in the psychoneuroses and were able to recognize the nature 
of the phenomena of shell-shock, and there were others—perhaps, like Stahl, vitalists 
by temperament—who merely felt their inability to find an understanding of them 
in terms of anatomy, physiology and pathology. 

DEVELOPMENT OF CLINICAL PSYCHOLOGY 

We were, without knowing it, entering upon an important phase. In this 
historical series, from Mesmer onwards, we see explanations in physical terms 
always forthcoming and, for a time, accepted. Animal magnetism, the influence of 
metals, spinal disease and brain lesions, all served for a time and then were cast 
aside. Only in the last example, that of shell-shock, was the discarding of physical 
hypotheses followed by an understanding of the phenomena through the use of 
conceptions belonging to the sphere of psychology. (This is perhaps unjust to 
Bernheim, but his views about suggestion were incomplete and soon forgotten.) 
Something had happened ; to see what had happened we must retrace our steps. 

Whilst the progress of orthodox medicine in the eighteenth and nineteenth 
centuries was interrupted by the episodes I have described, philosophic psychology, 
during that’period divorced from medicine, paid no attention to such manifestations. 
I think it had little to offer. Psychology had wandered into the sterile fields of 
intellectualism, in which reigned the conception of reason as the mainspring of action 
and instinct as something sub-human. 

Discussion had been active about the metaphysical problem of the relation of 
brain events and mental processes, and most of us probably have more or less of a 
disposition to one of several hypotheses which during this period provided material 
for controversy. (I refer to psycho-physical parallelism, automatism and such-like.) 
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A definition of neurosis as “a change in the nerve cells of the brain prior to, and 
resulting in, psychic activity” [4] belongs to one of these hypotheses and expresses 
what may appeal to some of this audience, but it starts meon a train of thought that 
is almost obsessional in its feeling of bewilderment. 

Perhaps the step that tended to bring psychology again into relation with 
medicine was the distinction, originated by Kant, between the three aspects of mind, 
cognition, affection, and conation—knowing, feeling, and striving. In conation was 
the idea of the seeking of a goal, the teleology so abhorrent to nineteenth century 
science, that led to MacDougall’s theory of instincts, and in affection lay the study 
of the emotions and their physiological relationships. 

The Lange-James theory of emotions (1884) appeared to be confirmed by the 
physiological work of Cannon, and William James was one of the first of the modern 
authorities to admit the occurrence of mental processes outside the sphere of con- 
sciousness [9}. Von Hartmann does not rank as an authority but in his “Philosophy 
of the Unconscious ”’ (1868) he comes, by a process of abstract reasoning, close to the 
conception of the unconscious as formulated later by Freud on experimental grounds. 

It was, however, from the stimulus of the Salpétriére experiments that a 
practical departure arose. The study of somnambulism led Janet towards his theory 
of dissociation of consciousness, which subsumed under one descriptive formula the 
manifold symptoms of hysteria and the manifestations of mediumism and water- 
divining, and still appeals to some clinicians. Other forms of the minor psychoses 
he accounted for on a theory of molecular dissociation and lowering of psychological 
tension, which has now lost its appeal. As a clinical observer he stands unrivalled, 
but it is notable that in his own country he seems to have met with little honour ; 
in the literature of the period French writers approached the minor psychoses of 
war ab initio as if Janet had never lived, and missed many aspects of the cases that 
would have been obvious to a reader of Raymond and Janet’s book, “ Les Obsessions 
et la Psychasthénie.”” Babinski’s teaching, that hysteria was nothing but suggestion, 
was reactionary. 

The lack of dynamic quality in Janet’s theories cau sedthem to fade in the light 
of Freud’s discoveries. Freud, already an organic neurologist of repute, used 
hypnotic therapy after a visit to the Salpétriére in 1885 when, presumably, metallo- 
therapy had fallen into oblivion. Dissatisfied with the limitations of hy;notism, he 
visited Bernheim at Nancy in 1889 and there gained the impression that behind the 
hysterical symptom lay powerful mental processes hidden from consciousness. By 
trial and error he developed the method of free association, which places in the hands 
of the investigator a means of access to such hidden processes, the manifestations of 
which had so misled clinicians approaching the subject from the mechanistic side. 
The method of free association is the fundamental principle in the practice of psycho- 
analysis; psycho-analytical theory has been devised in order to describe its results 
and generalize upon them. Apart from wider results, a pathology of the minor 
psychoses has at last been established, based upon observation. 

We must note Freud’s independence of the psychology of the schools. His 
autobiography describes his attack upon the clinical problem, unhelped and 
unhindered by contact with the work of contemporary psychologists or the specu- 
lations of antiquity [10]. The general body of psychology was already approaching 
the clinical significance of the unconscious, but the discovery of the psycho-analytical 
technique was the one necessity without which practical advance was impossible. 
It is not to detract from Freud’s credit as a pioneer if one speculates whether, as in 
most epochal advances in human knowledge, the time had not arrived when someone 
a little in advance of the rest was bound to make the step forward that mattered. 

Independently of these developments there had grown up, associated with the 
names of Dubois and Déjérine, a therapy that depended upon persuasion and exhor- 
tation combined with explanation. Also Morton Prince in America had made 4 
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study of cases described as dissociated personalities, a description that later on fitted 
many cases of shell-shock. 

We can now understand why, when the phenomena of shell-shock appeared, the 
existence of these teachings gave new possibilities of handling them. After a pre- 
liminary skirmish, theories of organic causes received quiet burial ; then the urgency 
of the situation led to the establishment of centres where already qualified men 
could be trained in the handling of the patients in accordance with psychological 
principles. When these principles were applied, the war material provided easy 
demonstration of some of the mental processes described by Freud. Suppression 
and revival of memories, abreaction, as well as the symbolic expression of memories 
in the symptoms, could be studied by anyone who cared to make use of the material 
that was unfortunately so abundant [11). 

To a great extent, then, this work confirmed Freud’s findings, though it really 
corresponded to the pre-analytical stage of his researches. The recentness of 
causative events favoured the induction of hypnoidal states for the recovery of 
memories, instead of the tedious process of psycho-analysis ; yet, coming at a time 
when psycho-analysis was condemned root and branch, experience turned the 
attention of many workers to a serious consideration of the heresy. 

THE PRESENT SITUATION 

We are near enough to those days to remember that these views raised a storm 
of opposition as severe as that met by any other departure in fundamental theory. 
They have now permeated medicine to a degree that can be recognized only when 
a retrospective survey is made, and it is unlikely that the mass clinical errors of the 
period ending with the Great War will be repeated. The Conference that recently 
reported on the medical curriculum recognized the altered outlook by recommending 
the inclusion of psychology in the pre-clinical period, and specified “ the unconscious " 
as one item in a suggested syllabus. On the clinical side we find in current literature 
ample evidence of the attention now paid to the influence of emotional states upon 
bodily changes. 

A mode of thought that has persisted for two centuries cannot, however, lose its 
influence in a generation, and there still survives the sentiment that to postulate 
physiological processes and exclude or ignore psychological is to acquire merit in 
the eyes of the. gods. History is repeated in the tendency to seize upon the latest 
discoveries as giving final solutions of what may be insoluble problems and, not long ago, 
endocrines served that purpose. In a book that seemed to be taken seriously we read :-— 

“These glandular predominances are determining factors in the personality, creating 
genius and dullard, weakling and giant, Cavalier and Puritan. All human traits can be 
analysed in terms of these because they are expressed by them” | 12 

In a film shown a few years ago to the Fellows of this Society, demonstrating 
the work of Pavlov, appeared the final caption: “ Man’s behaviour is but a series of 
conditioned reflexes.”” Mindful of the misuse that had been made of Haller’s 
discovery of nerve irritability, I turned to Pavlov’s own works, and, to my surprise, 
found that he believed in that sweeping statement himself, being, for example, 
credited with the opinion that “ religion is the highest form of conditioned reflex.” 
In an effort to understand this, I found the following passage : 

* The dog [previously described as very tractable] was placed in a stand with loose loops 
round its legs, but so as to be quite comfortable and free to move a pace or two. Nothing 
more was done except to present the animal repeatedly with food, at intervals of some 
minutes. It stood quietly enough at first, and ate quite readily, but as time went on it 
became excited and struggled to get out of the stand, scratching at the floor, gnawing at the 
supports, and so on. This ceaseless muscular exertion was accompanied by breathlessness 
and continuous salivation, which persisted at every experiment during several weeks, the 
animal getting worse and worse until it was no longer fitted for our researches. For a long 
time we remained puzzled over the unusual behaviour of the animal. We tried out experi- 
mentally numerous possible interpretations, but though we had had long experience with a 
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great number of dogs in our Jaboratories, we could not work out a satisfactory solution of 
this strange behaviour, until it occurred to us at last that it might be the expression of a 
special freedom reflex, and that the dog simply could not remain quiet when it was constrained 
in the stand” [13]. 

It is obvious that any behaviour, animal or human, can thus be made to fit this 
Procrustean bed. J. B. Watson, following these classical methods of forcible 
adaptation, propounded a behaviouristic psychology based upon conditioned reflexes 
—a “ Hamlet” without the Prince of Denmark—which had a great vogue for a time 
in America. After reading Watson’s books, whether as a duty or an amusement, 
we can understand MacDougall’s criticisms, which are applicable to all mechanical 
theories when held forth as making psychological methods unnecessary :— 

* These views simplify so greatly the problems that lie before the student of psychology: 
they abolish at one stroke many tough problems with which the greatest intellects have 
struggled with only very partial success for more than two thousand years; and they do this 
by the bold and simple expedient of inviting the student to shut his eyes to them, to turn 
resolutely away from them, and to forget that they exist” [14]. 

The physiological work done on the conditioned reflexes bas a bearing upon the 
theory of the unconscious and upon those curious mixtures of physical and psychical 
processes, the allergic disorders, asthma and such-like [15], but the claim to find in 
the conditioned reflex a substitute for that approach which the clinical psychologist 
finds necessary can only be understood when placed in its historical setting. It 
appears that the modern justification of this and other claims rests upon the belief 
that science deals only with cause and effect, that any consideration of aim is 
unscientific and must be excluded. This may be a legacy from the days of the 
encyclopedists, but it matured in the controversy between nineteenth century 
science and its theological opponents. Throughout the history of psychology, as is 
shown by Greenwood and Smith, there crops up again and again the question of 
how far theological considerations influenced the authors studied. Huxley had 
many a battle with the theologians, including a public argument with Gladstone 
about the story of the Gadarene swine, and the abhorrence of teleology that marked 
the writings of Huxley and Spencer arose from the need to make their position secure 
and their principles self-contained. To admit aim would have been to expose a 
joint in their armour. Pavlov, referring to contemporary vitalism, speaks of “ the 
soul” as being unnecessary. Whether the word soul”’ is a correct translation I 
know not, but its use links up the opposition to psychology with that against 
theology. This is astrange turn of fortune, but it is significant that the late Charles 
Mercier, described by MacDougall as an ardent disciple of Herbert Spencer, was the 
most vigorous opponent of psycho-analysis. 

In bringing this survey to a close I must admit that many relevant matters 
have been omitted, but I trust that I have shown the need of the historical 
view for understanding the -position to-day; moreover, that developments now 
taking place will have their own importance in the history of medicine. 
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New Advances in the Chemistry and Biology of 
Organized Growth 


By JosEPH NEEDHAM 


(Sir Wm. Dunn Reader in Biochemistry, University of Cambridge, and Fellow 
of Gonville and Caius College) 


INTRODUCTION 


It has often been said, and quite rightly, that progress in science consists not 
so much of finding the right answers to certain definite and sensible questions, as of 
deciding what questions are sensible, and of making them definite. Even a small 
knowledge of the history of science soon shows that the service rendered by many 
famous discoverers lay primarily in that they realized for the first time the meaning- 
lessness of certain questions and the full force of others. Getting an answer was 
quite another matter; it might even have to be left to posterity. And so we find, 
as reflective persons engaged in biological studies, that we pass from appearance to 
appearance, only rarely coming across problems to which the word real can 
justifiably be applied. In our early days we worry about the distinction between 
form and function, not seeing that the distinction collapses as soon as we begin to 
think of organisms four-dimensionally, in terms of time. Or we prowl around and 
around the so-called psycho-physical problem, failing to see what an absurd mixture 
of metaphysics and physiology it is, especially if, as is usually the case, the 
metaphysics is wholly archaic. I also have lived in these Arcadias, for to such a 
name their naiveté entitles them, if not their intellectual pleasure. But later on we 
come to the real and fundamental problem of biology, the-essential nature of organic 
form, how it is produced and regulated, how it differs from the forms of order 
observable in non-living systems, how it is upheld, and in what manner it gives 
place to chaos again. 

It is here that we have to face what is one of the most basic natural facts we 
know of, namely, the existence in the universe of successive scales of complexity 
and organization, dialectical levels, if you will. Dialectical Materialism, Hegelian 
logic, Holism and Emergent evolutionism, are all concerned with this remarkable 
phenomenon, though not all of their pronouncements upon the subject are equally 
illuminating. Unfortunately for us, the subject is by no means of purely philo- 
sophical interest, for if we take an organism belonging to one of the higher levels 
(such as a rabbit or an archbishop), we are only too well aware that we make 
progress in our understanding of it, not by confining our studies to one level in it, 
such as the psychological or the chemical, but by attacking its analysis at all levels, 
and then putting the results together in imaginative synthesis. And here the 
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trouble comes, for this union of the sciences is much easier to talk about than to 
carry out in practice. It is, indeed, not too much to say that there has long been 
a gulf fixed between the morphological and biological investigators on the one hand, 
and those who apply biochemical and biophysical methods on the other. For the 
unification of our science, it is essential that this gulf should be bridged. It is not, 
I am afraid, entirely explicable on the ground that the morphologist is dealing with 
experimental entities clumped together in large masses (the “ complex components ” 
of Roux) while the biochemist is dealing with relatively much simpler systems. It 
also arises from the fact that we are still so fantastically ignorant of the fundamental 
architecture of morphological manifestations. Here no doubt the daily increasing 
knowledge of protein and carbohydrate structure will be of profound significance. 
But it is not in that direction that the present discussion is to be orientated ; I wish 
rather to describe some of the new advances which have been made in a realm of 
cardinal importance, namely, the relation between chemical substances and morpho- 
logical form, in particular the morphogenetic hormones which we know largely by 
the name of Organizers. 


CHEMICAL ASPECTS OF MORPHOGENETIC DETERMINATION 
Embryonic Induction 

It will be necessary first to recall to mind some of the concepts without which 
experimental embryology and morphology cannot be usefully considered. In doing 
so, I will make use of illustrations which are as new and fresh as possible. In the 
first place, we know that as an egg develops, the fates or destinies of its various 
parts are fixed in a successive order. This means, of course, in the classical 
terminology, that the prospective potentiality of a given part is much wider than its 
prospective significance. What it can do if it must, is a great deal more protean than 
what it actually will do if it is left to itself. It has a versatility which in the absence 
of experimental interference is never shown to the world. But this versatility is not 
conserved throughout development. On the contrary, a restrictive, rigidifying 
process takes place, which allots to each part its destiny, and after which no 
alteration is possible, whatever new environment experimental interference may 
provide. This process is known as Determination. It occurs at different times in 
development with respect to different organs and groups of cells. The determination 
of the main axis of a vertebrate embryo takes place in connexion with the 
gastrulation-process, whereby the germ-layers of classical embryology are formed. 
Careful accounts of all these processes will be found in the books of Huxley and de 
Beer [1], Daleq [2], Diirken [3] and Waddington [4]. 

Fig. 1 shows the familiar process of gastrulation in the frog's egg. At the point of the 
blastopore, an invagination begins, and the material so entering the interior grows forward 
under the ectoderm until it reaches the position of the future head, and forms the completed 
roof of the archenteron, or primitive gut. We know now that the determination of the 
overlying ectoderm to form neural folds, then neural plate and neural tube, together with the 
notochord and somites from the mesoderm, is effected by an influence on the part of the 
invaginated material, an influence which first becomes effective as the material passes in 
through the dorsal lip of the blastopore. The determination of other important structures 
takes place at later points in development, such as the lens of the eye by the eye-cup when 
the latter grows out from the brain towards the ectoderm. The dorsal lip of the blastopore 
is called the organizer. 

The whole process was first elucidated by the fundamental experiment of 
H. Spemann and H. Mangold, who in 1924 transplanted the dorsal lip of the 
blastopore from one embryo into the blastoccele cavity of another. Here it came to 
underlie the reactive ventral ectoderm, upon which it proceeded to act as it would 
have done if it had remained in its normal position, forming an embryonic axis with 
notochord and somites. There were then two embryos being formed from the one 
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Middle of gastrulation. End of gastrulation. 


Fic. 1. (After Marshall.) 


Longitudinal vertical sections through the developing frog embryo (x 28). 

E,ectoderm. EE, outer ectodermal layer. EN, inner ectodermal layer. B, blastopore. SC, blastocele 
or segmentation cavity. Y, yolk-cells. N, roof of the archenteron. MN, archenteron or primitive gut. 
YP, yolk-plug. H, invaginating endo-mesoderm. M, mesoderm. 


egg, and in favourable cases the embryo produced by the graft continued its develop- 
ment so as to attain eyes, ears, brain vesicles, muscles, nerves, and all kinds of organs. 
The whole process is known as an Induction, and the secondary embryo is said to be 
induced on the primary one (see fig. 2). 

There can be no doubt that embryonic induction is a complex phenomenon. 
Already it has been necessary to distinguish between two fundamental aspects of it, 
or processes in it. On the one hand, we have the determination that an embryonic 
axis shall be developed, and on the other hand, we have the determination of the 
regional character of that axis. By the term “regional character” I mean the 
position of any point on the axis relative to the qualitatively different ends, i.e. the 
cephalic and caudal extremities. The axis is not, in fact, similar to an endless 
Sausage—it begins with a tail and it ends with a head. Now by vital staining 
methods it has been possible to find out what should be the regional character of 
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an implanted organizer, that is to say, whether, invaginated early, it will come to 
lie under the presumptive head; or, invaginated late, it will come to lie under the 
presumptive tail. Spemann [5], specifically investigating this subject, found that 
head organizer would produce heads either in head or tail regions, while tail 
organizer would produce head in head region and tail in tail region. The organizer 
itself contains, therefore, some hidden regional quality, determining the regional 
character of what will be induced, as well as some morphogenetic stimulus which 
will simply account for the existence of what will be induced. The former type 
of determination has been called IJndividuation, and the second type Hvocation 
(Needham, Waddington and Needham [7]}) and these terms have become generally 
adopted. Thus we may say that in an ordinary induction, one of these determin- 
ations, evocation, is always performed by the graft, while the other, individuation, 

















Fic, 2.—Action of pieces of the organizer from an embryo of Triton eristatus upon an embryo of 
T.. twniatus; induction of a secondary neural axis. (81) neurula of 7’. tewniatus, dorsal view; normal 
neural folds formed along the whole length of the embryo; to the left of the drawing the secondary 
neural rudiment is seen, about 44 hours after implantation of the organizer. (82) Side view of the same 
embryo; secondary rudiment seen from above. (83) Side view of the same embryo about five days after 
the operation. Secondary embryonic rudiment seen from above, with its tail-bud, neural tube, somites, 
and ear-vesicle. (84) Transverse section through the embryo shown in (83) at the level of the primary 
pronephros ; to the left and above are the primary axial organs, to the right are the secondary. Pr. med., 
primary neural tube. Sec. med., secondary neural tube. L. sec. aud., left secondary auditory vesicle, 
Pc., pericardium, (After Spemann and Mangold.) 


is performed by the graft and the host working together, whether in a co-operative 
or antagonistic manner. There are, furthermore, reasons for believing that whereas 
evocation can be carried out by dead organizers or by extracts of organizers, 
individuation is a process which needs the presence of the living cells of the 
organizer region. , 
In all these considerations, we must bear in mind that the state of the reacting 
tissue is just as important as the nature of the stimulus provided. Determination, 
and hence, induction, can only occur if the ectoderm is in a reactive state ; if the 
ectoderm is too young during the period of application of the stimulus, no effect 
will be produced ; while if the ectoderm has already been determined to be 
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something else, no inducing stimulus can alter or reverse that determination. This 
state of reactivity is known as Competence (Waddington [8]). The roof of the 
blastoceele of a blastula is not yet competent to react to the stimulus of an 
organizer. On the other hand, the cells of the neural folds were once competent, 
but are so no longer. In the very interesting case of exo-gastrulation, studied by 
Holtfreter, competence disappears after a certain time without any determination 
having taken place. If amphibian embryos are caused to exo-gastrulate, so that 
the mesoderm moves out and away from the ectodermal ball instead of entering 
it, no neural axis is ever produced, since the ectoderm is never subjected to the 
organizer stimulus. The ectoderm shrinks to a corrugated brown mass of cells, 
and in time ceases to be able to respond to an organizer, even if one is implanted. 
I shall say more later about exo-gastrulation.' 
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It is always interesting to be able to express the facts of experimental morphology 
in a quantitative form (cf. the results of Harrison and Twitty graphically plotted in a recent 
review {9]). The loss of competence for the formation of gills has been studied by 
Ichikawa [10| in such a way as to permit of graphical formulation.  Gill-forming 
competence is at first present all over the surface of the neurula, except on the neural 
plate itself, but later on it gradually disappears from behind forward, concentrating finally 
in the gill area. This was ascertained by transplanting pieces from various areas to the 
gill area and observing whether or not gills were formed. By plotting the percentage 
number of positive cases against the time (or rather, the stage of morphological development) 
we obtain a picture showing the decline of gill-forming competence (fig. 3). 


How delicate is the balance between competence and induction in normal 
development is well shown by the recent experiments of Waddington [11], in which 
the situation in the flank of the embryo was investigated. The just-formed side- 
plate mesoderm from the gastrula in the medium-sized yolk-plug stage can induce 

1 See on p. 70, and Fig. 36, 
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the formation of a secondary neural plate when implanted into the blastocele 
cavity of a young gastrula. It therefore possesses inductive power. Conversely, 
the dorsal lip of a young gastrula, substituted for the side-plate mesoderm just 
mentioned, evocates a neural plate on the flank of the embryo. Therefore the flank 
ectoderm is competent. Yet in normal development we know that a neural plate 
does not appear on both sides of the embryo as well as on its dorsal surface. 
This remarkable paradoxical result may be explained by assuming a quantitative 
diminution in inductive power and in competence, so that the side-plate mesoderm 
evocates less strongly than the dorsal lip, and the lateral ectoderm reacts less readily 
than the young gastrula ectoderm. But there may also be an active suppression 
of the inductive power of the side-plate mesoderm by the rest of the mesoderm, and 
this would be an instance of the kind of effect covered by the term Individuation. 


The Hierarchy of Organizers 


Primary determination, as has been said, consists of the laying down of the main 
embryonic axis, i.e. the “ crystallizing out’’ of neural tube, notochord, and somites. 
But embryologists recognize that there are many further steps to be taken before 
anything resembling the completed animal is reached. The organizer of the dorsal 
lip of the blastopore is spoken of as an organizer of the first grade, but there are 
also to be considered organizers of second, third, or fourth grades. The classical 
example of a second-grade organizer is that of the induction of the lens of the eye 
from ectoderm acted upon by the optic cups outgrowing from the brain vesicles. 
The details of this remarkable history may he found in the review of O. Mangold 
[12]. Then further on still, as late as the metamorphosis out of the tadpole stage, 
there are cases of dependent differentiation which we can call of the third or fourth 
grade. Helff has shown [13] that the tympanic membrane is formed by the action 
of the tympanic annular cartilage upon the skin (see fig. 4). The property appears 

















Fic. 4 (from Helff).—'Tympanic membranes of the frog. On the left, a normal one; on the right, one 
induced in the skin of the back by a transplanted aunular tympanic cartilage. : 

E, epidermis. SS, stratum spongiosum. SC, strat.m compactum. SB, subcutaneous connective 
tissue. LP, lamina propria. IK, inner e;ithelial lay-r. P, pigment masses. C, tip of columella. 
EF, elastic fibre region of lamina propria. TT, tensor tympani. TC, tympanic cavity. ATC, normal 
rng My mee cartilage. CT, annular tympanic cartilage transplanted. G, skin glands. L, lympho- 
cytes. BV, 


blood-vessels. X, transition region between membrane and skin, 
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to be common to all the cartilage in the body, for any piece of cartilage will induce 
a tympanic membrane; but in normal development the tympanic cartilage is the 
only one not shielded by muscle. The competence is also widespread, for a tympanic 
cartilage implanted under any piece of skin will induce a tympanic membrane in it. 
Again, the yellow fibrous part of the lamina propria of the tympanic membrane 
itself appears to depend for its origin on the presence of the tip of the columella. 
And the opercular perforation is connected either with a secretion from the cutaneous 
glands of the developing limb, or with the presence of degenerating gill tissue. 
There is, then, a whole hierarchy of organizers or morphogenetic hormones 
functioning in development. The distinction between the different grades was 
originally made on the basis that a second-grade. organizer was one which only 
came into play upon material which had already suffered the influence of a first- 
grade organizer, and so on down the series. But we shall have to revise our 




















Fic. 5.—Induction of lens in isolated newt ectoderm by transplanted eye-cup (Waddington). 


conceptions regarding this as the result of recent ingenious experiments of 
Waddington [14]. In order to find whether the competence for lens-formation 
depends upon the main mesodermal organizer centre of the gastrula or not, he 
isolated sheets of presumptive neural plate and skin from the young gastrula, and 
then when they had rolled up into hollow balls, implanted into them eye-cups 
derived from older embryos. The second-grade organizer was thus asked to act 
upon material that had never been subjected to the action of the first-grade 
organizer. Fig, 5 shows a typical result. The eye-cup has induced a normal lens 
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in the overlying ectoderm. And this happened under all similar conditions except 
where the ectoderm formed a compact mass. We conclude, therefore, that so long 
as the ectoderm is present in the form of a thin sheet, it can respond to a second- 
grade organizer even if it has never responded to a first-grade one. All this, 
however, does not affect the firmly established conclusion that one organizer 
normally comes into play after another, and, of course, if no neural plate had been 
induced to begin with, there would never have been any eye-cup. 


The Chemical Nature of Induction 


I must now pass to the part which biochemistry is playing in the analysis of 
these phenomena. The story began, as all such stories must, in the inquiry whether 
or not the integrity of the living cells of the dorsal lip of the blastopore was requisite 
for the inductive effect. Marx was the first to show [15] that normal respiratory 

















Fic. 6.—Induction of secondary embryo by crushed organizer (Kriimer), primary 
embryo above, secondary embryo below. 

Oc. pr., host’s optic cups. Uw. v., anterior somites. Mr. sec., induced neural tube. 
Uw. sec., induced somites. Ch. sec., induced notochord. 


metabolism could at least be excluded, since induction would still occur after the 
narcotization of the dorsal lip of the blastopore with trichlorbutyl alcohol. But 
Spemann in 1931 [16] went much further when he showed that crushing the cells 
had no deleterious effect. Some of his material was later worked over by Krimer [17], 
and Fig. 6 shows a beautiful secondary embryo produced by implanting crushed 
organizer material. Holtfreter [18] in the following year completed the demon- 
stration by showing that the organizer, or, as it would be more correct to say, the 
evocator, is not destroyed by boiling. Coagulated dead pieces!of dorsal lip will 
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induce secondary neural axes just as well as they did when living. Holtfreter’s 
experiments were of particular interest, for besides the classical technique of 
implanting the material to be tested into the blastoccele cavity of a young gastrula, 
he also used the methods of surrounding the piece of dead materia! by two layers 
or sheets of competent ectoderm, and of laying pieces of competent ectoderm upon 
a flat piece of dead organizer region. Figs. 7, 8, and 9 illustrate the consistency of 
the results he obtained. 














Impl, Neur 





Fic. 7.—Implantation of a dead organizer-centre into a mass of isolated newt 
ectoderm (Holtfreter). On the left, before sectioning, the induced pigment cells are 
seen; on the right the graft (Impl.) induces two neural tubes (Neur.). Five days after 
explantation. 























Fic. 8.—Induction by contact. On the left, a spherical mass of isolated newt ectoderm is 
laid on a piece of dead organizer; after 40 hours neural folds can be seen. On the right, section 
after five days shows an induced neural tube within a hollow ball of skin (Holtfreter). 


A little digression may be made at this point to emphasize the interest which attaches to 
this induction of neural structures, not only in the intact egg, but also in spherical masses of 
ectoderm lying in contact with the source of the evocator. We have here a new “ Gestalt”’, 
a new arrangement of animal form, brought about at will in the plastic embryonic tissue by 
the experimenter. In none of these experiments, however, did any regional differentiation 
appear, so that the effect of the evocator acting from the dead inductor could be described as 
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producing so many length units of uniform neural tube in the material at its disposal. In 
Cambridge butter has always been sold by the yard, but Berlin-Dahlem has the honour of 
having discovered how to turn out neural tube at so much the millimetre. 


It is certain, then, that the primary morphogenetic stimulus of development is 
independent of the life of the cell in just the same way as the adrenalin of the 
suprarenal gland or the hormone of any other endocrine organ is separable from the 
life of the glands'. But not until recently has the converse question been asked, 
namely, what degree of integrity must be present in the reacting tissue? Here, of 
course, there can be no question of destroying the living cells, since the reaction is 
obviously dependent upon their activity, but normally they are stuck together in a 
definite sheet; pigmented on the outward surface, and probably covered with a 
cuticle which makes:'them more permeable from within than from without. Would 
induction still occur if these normal relations were interfered with? The question 
has recently received an affirmative answer in the work of Umanski [20], who 
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Fic. 9.—Induction by implantation of dead organizer into the biastoceele cavity (Holtfreter). 
W. herz., host’s heart. Gehirn, induced brain. Nase, induced olfactory groove. ind. Bal., 
induced balancer. Front. ep., induced frontal glands. 


succeeded in breaking up competent ectoderm into its constituent cells with a hair- 
loop without injuring more than a few of them. Into the mass so formed, he 
implanted a piece of living dorsal lip, with the result that in many cases neural and 
chordal structures were produced.* From his description, the histological changes 
were more marked and normal than the morphological ones. This is an indication 
that the immediate effect of the evocator is upon the cell-structure producing a 
histological change, and that the morphological changes then follow. 

So far, events had given every promise of a fairly straightforward state of affairs 
which, given time, would develop along predictable lines. But Holtfreter [18] went 
on to make the remarkable discovery that parts of the egg which do not possess 
inductive power in the living condition, acquire it after being boiled. The ventral 
presumptive epidermis of the gastrula, or the ventral epidermis of the neurula, could 
thus, once dead, call forth as strong inductions as had previously only been obtainable 
by living organizers. Even the fat white yolky cells of the endoderm would actively 


1 Proof of this for a second-grade organizer has been advanced by Lopaschov [19], who finds that 
amphibian eyes ¢dagulated by heat can produce new eyes and lenses when implanted. 
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induce after being killed by boiling, and so would the fertilized egg and the egg not 
yet shed from the ovary. It is at once evident that in normal development the 
evocator exists all over the egg, but in a masked or inactivated state. Only in the 
dorsal lip of the blastopore is it normally set free, and only in the invaginating roof 
of the archenteron does it exercise its profound effect upon the competent ectoderm 
(the presumptive neural plate) waiting for it. And straightway the means by which 
it is set free acquires the greatest theoretical importance, for it shows the way in 
which the most fundamental morphological interactions may be bound up with 
correctly running metabolic processes. But there is still another point which must 
be emphasized here. Presumptive ventral epidermis contains the evocator in a 
masked condition, but another name for presumptive ventral epidermis is competent 











Fic. 10.—Micro-Soxhlet apparatus for extraction of newt neurule 
with organic solvents (Needham, Waddington and Needham). 


ectoderm, and it is precisely such parts of the egg that we are bound to use as 
reactants for the biological test of inductive capacity. The seriousness of this fact 
will become clearer when the progress of the chemical work has been described a 
little further. 

__ The initial step was taken in the finding that cell-free extracts of neurule would 
induce neural tubes when implanted into other embryos (Needham, Waddington and 
Needham [7] ; Spemann, Fischer and Wehmeier [21]). The next step consisted in 
grinding neurule with anhydrous sodium sulphate and extracting the mass with ether 
and petrol-ether in a micro-Soxhlet apparatus (fig. 10). These ether extracts were 
also active (Needham, Waddington and Needham [7]). Then came the discovery of 
Holtfreter [22] that the evocator was not confined to the developing egg, but that 
all adult tissues of all phyla indiscriminately, would, if implanted into the blastoccele 
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cavity, induce a secondary embryo. Fig. 11 gives an example of these results. Of 
course, in the adult nothing ever happens as the result of this, for no competence is 
present. We might summarize the situation as follows: In the greater part of the 
embryo—Competence and Masked Evocator; in the dorsal lip of the blastopore and 
the dorsal ectoderm—Competence and Active Evocator; in the tissues of the adult— 
No Competence and Active Evocator. The delightful finding has recently been made 
by Waddington and Wolsky [23] that even the celenterate, Hydra viridis, which 
never possesses anything approaching a nerve-cord, can, when implanted into the 
amphibian egg, induce a secondary embryo. They conclude that a new step in 
evolution may involve the introduction not of a new stimulating substance, but 
rather of a new reaction to a substance already present. All this is perhaps 
parenthetical, for the biochemical importance of Holtfreter’s discovery lay in the fact 
that it threw open large sources for the evocator. 
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Fig. 11.—Induction of newt secondary embryo by implantation of heart tissue of 
mouse (Holtfreter). Host neural tube above, induced brain below. 
sek. Darm., induced intestine. Impl., implant. 


Mammalian liver proved to be a very suitable source. The active substance 
was traced into the unsaponifiable and digitonin-precipitable fraction (Waddington, 
Needham, Nowinski, and Lemberg [24]), thus giving strong support to the view 
that the evocator is a sterol-like compound. If this were so, the primary organizer 
function of embryonic development would go to join that extraordinary series of 
biological reactions connected with the cyclo-penteno-phenanthrene ring system— 
we need mention only the anti-rachitic substances, the long-known animal and 
plant sterols with their surface properties, the cstrogenic substances, the 
carcinogenic substances, the male and female sex-hormones, the saponins, and the 
cardiac glucosides. For further discussion of them, reference may be made to the 
reviews of Windaus [25] and of Dodds [26]. The suggested relation of the 
organizer to the sterol group was strongly reinforced by the success of Waddington 
and Needham [27] in obtaining well-formed induced neural tubes by the 
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implantation of some of the cestrogenic hydrocarbons synthesized by Cook, notably 
i, 9 dimethylphenanthrene, and 9, 10 dihydroxy, 9, 10 dihydro, 9, 10 dibutyl, 1, 2, 
5, 6 dibenzanthracene. One such experiment is illustrated in Fig. 12. Work along 
this direction is still in progress, aided considerably by the large-scale fractionation 
of the hydrocarbons of pig liver (successive crystallizations, chromatographic 
analysis and distillation) carried out by Channon, Devine, and Loach [28]. 
Meanwhile, other lines of research had been proceeding. Fischer and 
Wehmeier [29] found that if they prepared crude glycogen by the classical method of 
potash digestion from mammalian liver, they could obtain inductions on implanting 
it underneath competent ectoderm. Similarly, Barth [30] was able to produce 
beautiful inductions of secondary nervous systems by implanting crude kephalin 
from mammalian brain. In both cases it turned out that the implanted material 
was almost certainly accompanied by small amounts of active material of sterol-like 
nature, since an ethereal extract of crude glycogen prepared from mammalian liver 

















Fic. 12.—Induction of secondary embryo by implantation of the synthetic hydro- 
carbon 1, 9, dimethylphenanthrene (Waddington and Needham). Host neural tube 
above, induced neural tube beside the implant below on the left.4 


is very active (Waddington, Needham, Nowinski, and Lemberg [24]), while after 
saponification and destruction of the kephalin, the activity of that preparation still 
persists (Waddington, Needham, Nowinski, Lemberg, and Cohen [31]). But these 
facts do not affect the interest of the findings of Fischer and Wehmeier on glycogen 

~as will be seen, they provide what may be an important clue regarding the nature 
of the inactive masking complex from which the evocator is normally set free in the 
dorsal lip of the blastopore. 

More perplexing are the results of Fischer and Wehmeier [32] with thymo- 
nucleic acid and adenylic acid, and of Fischer, Wehmeier, Lehmann, Jiihling, and 
Hultzsch [33] with oleic and linolenic acids. All these substances are now stated 
to produce inductions, and although no photographs have yet been published in 
substantiation of the claim, we must nevertheless take it at its face value and try to 
interpret it. In the opinion of Fischer and his collaborators, induction is brought 
about by the stimulus of a large number of acid substances, owing their stimulating 
power to their acidity. In this concept there is some obscurity, since the buffering 
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power of the tissues would be expected to neutralize acid ions. But in any case it 
is clear that we have to deal with very complex phenomena, involving, unfortunately, 
one fundamental methodological difficulty. 

The difficulty may be stated in this way. We have already seen that the 
presumptive epidermis which contains the masked evocator, and the competent 
ectoderm which reacts to the stimulus of an artificially supplied evocator, are one 
and the same tissue. Thus competence to form histologically neural tissue and a 
morphologically recognizable neural tube cannot be separated from the existence of 
a masked evocator. Free evocator can exist without competence, as in adult tissues, 
but the opposite condition has not yet been discovered. It is therefore formally 
impossible to maintain, in any case where a given substance is used as the successful 
stimulus for an induction, that this substance stands in close chemical relation to 
the substance normally at work in the dorsal lip of the blastopore, for it can always 
be held that the substance tested simply unmasked or activated the natural evocator 
already present in the competent tissue. Analogous difficulties seem to be not 
unknown in other branches of biology, for pharmacologists, according to Ing [34], 
seek to account for the parasympathetic action of pilocarpine by supposing that it 
stimulates cells which usually secrete acetylcholine, to do so. Or again, the 
sympathomimetic effect of tyramine and ephedrine is said to be due to the 
stimulation of the suprarenal gland by these drugs to produce adrenalin. The 
application of oleic acid, therefore, to the competent ectoderm, would simply be a 
more gentle way of setting free the masked evocator than boiling the tissue or 
killing it in some other way. 

There is one way out of the dilemma, however, namely a close attention to the 
question of the minimal effective dose. We can probably accept the principle that, 
other things being equal, the larger the necessary dose, the more damage will be 
done to the tissue, and the more likely it will be that the natural evocator will 
be unmasked ; whereas the smaller the necessary dose, the nearer the substance 
probably stands in chemical constitution to the evocator itself. If the effective 
substances are considered in this way, it is soon found that while the dosage of 
glycogen or kephalin required to produce an effect has been enormous, that of oleic 
acid or thymonucleic acid has been very large, and that of the ether-soluble sterol- 
containing fractions has been exceedingly small. Thus the active ethereal extract 
of glycogen already mentioned was implanted at the strength of under 0-01 mgm. 
per c.c. of implantation material (gelatin or egg-albumin or fat), while glycogen has 
been used at about 200 mgm. per c.c. and thymonucleic acid much stronger still. 
The higher liquid fatty acids were used at a strength of 50 mgm. per c.c. Of 
course the actual amount of active substance received by each egg and effecting the 
induction cannot be more than of the order of a very few y, since each egg 
weighs only about 5 mgm. wet weight, and the amount implanted is small in relation 
to the volume of the whole egg (Waddington, Needham, and Brachet [35] ). 


Unfortunately, the force of arguments about dosage has recently been somewhat 
weakened by the remarkable results of the plant physiologists who have investigated the 
hormone, auxin, which causes growth by the stretching of the cellulose cell-walls. Auxin, 
as isolated from the higher plants, is a cyclo-pentane derivative, the five-membered ring 
of which has one double bond and three branched side-chains. Its most interesting relative 
is the constituent of the anti-leprosy chaulmoogra oil, chaulmoogric acid, in which, however, 
the ring is terminal to a long chain. Hetero-auxin, however, as isolated from yeast, is a 
substance added to the common amino-acid tryptophane, f-indol acetic acid. Yet according 
to Kégl [86], hetero-auxin is active in only half the dose of auxin itself, and produces 
exactly the same reaction of cell growth. So in this-case the study of dosage is insufficient 
to carry us very far, although we have not here the difficulty which would arise if the test 
object contained a sufficient amount of masked auxin to give the reaction. Furthermore, 
hetero-auxin is not contained in the higher plants. In spite of all, however, the establish- 
ment of the minimal effective dose is a matter of great importance. 
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Until recently our suggestion that the higher fatty acids liberated the evocator 
in the ectoderm by a generalized injury less severe than the denaturation of its 
proteins was the only one possible. But this year it has been shown that testo- 
sterone, the active substance of the internal secretion of the testis, closely related to 
the androsterone which appears in the urine, is dependent for its action on another 
factor. Its full activity is only attained when it is “ activated” by certain substances, 
among which higher fatty acids, such as elaidic, oleic, crotonic, and especially 
palmitic acids, are prominent. The activation seems to be unspecific, and that the 
phenomenon is not one of increased absorption through the intestinal wall can be 
demonstrated, according to Miescher, Wettstein and Tschopp [87], by injecting the 
testosterone on one side of the body and the higher fatty acid on the other. The 
whole parallel is important for it supplies a new hint of a relationship between the 
fatty acids and the sterols where stimulatory substances are concerned. Sterols 
may be activated by higher fatty acids. There had, indeed, in earlier work, been 
indications of this, for Bottomley and Twort [38] believed that the hydrocarbon 
chrysene (parent of the carcinogens) was only cancer-producing if sensitized by oleic 
acid. Doubt has been thrown upon the effect, however, by later investigations 
(Twort and Fulton [39], Twort and Twort [40], Barry and Cook [41]; and Schiirch 
and Winterstein have shown that chrysene contains 1, 2 benzpyrene as an 
impurity [42]. 

The Inactive Evocator Complex 


In what follows, we shall assume that the primary evocator is of sterol-like 
character, with the object of forming a plausible working hypothesis regarding the 
nature of the inactive or masked evocator complex. Here the discovery of Fischer 
and Wehmeier [29] that glycogen can be effective, gives us a clue. Could there be 
a protein-glycogen-evocator complex in the cells, inactive by itself, but activated by 
the breaking down of the bonds between the polysaccharide and the protein ? 

There are many facts which point to this hypothesis. In the first place, 
Woerdemann [43] and other workers, using histochemical technique, believed that 
they could observe a marked diminution in the amount of glycogen in the cells 
during invagination at the blastopore lips. While the cells of the ectoderm stained 
deeply according to the classical methods, those which had entered to form the 
archenteron roof, &c. were relatively free from glycogen. On technical grounds 
these conclusions were criticized by Pasteels and Léonard [44], so that it was very 
necessary to examine the facts by direct chemical estimation, a difficult matter 
successfully accomplished by Heatley [45]. Using adaptations of the extremely 
delicate micro-methods introduced by Rehberg [47] and Linderstrom-Lang [46], 
Heatley demonstrated that a disappearance of glycogen does take place during 
invagination, although there is by no means a complete loss of it. His figures are 
given in the diagram in Fig. 18. In parallel work Brachet and Needham [48] 
found a considerable diminution (as was expected from older investigations) in the 
glycogen of the whole embryo during development ; it falls in the case of Rana fusca 
from 16°7% at fertilization to 10°7% at hatching (wet weight). More important 
was the change in bound and free glycogen. From the work of Willstiitter and 
Rohdewald [49] we know that glycogen exists in tissues in two forms, lyo-glycogen 
which is easily extractable with trichloracetic acid and boiling water, and desmo- 
glycogen which, combined with proteins, is only to be estimated by the method of 
potash digestion. As wil! be seen from the diagram in Fig. 13, the bound or desmo- 
glycogen decreases from about 9% to 24% of the total glycogen during development, 
including gastrulation. 

There is a great deal of evidence in biochemical literature for the existence of loose 
complexes between proteins and polysaccharides, proteins and saponifiable or unsaponifiable 
lipins, and polysaccharides with lipins. Particularly apposite cases are the following: 
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Astacin, as Kuhn, Lederer and Deutsch [50] have demonstrated, is a lipochrome related to 
carotin and xanthophyll, which when in loose combination with protein, forms the bluish- 
green pigment of crustacean carapaces. Whenever the protein is in any way denatured, the 
loose complex is dissolved and the pigment is liberated in its free reddish-pink form, such as 
we see it in the highly coloured muscles of such fishes as the salmon (Sgrensen {51]). It is 
a striking experiment to grind up the green eggs of a lobster in a little water and then to 
add a drop or two of methyl alcohol. The colour immediately changes. This analogy is 
valuable because we know that the unmasking of the evocator in the egg can be done not 
only by boiling, but also by treatirg the tissue for a short time with organic solvents such as 
ether and alcohol. The evocator is not rapidly extracted in this way, but the proteins are 
denatured, and the evocator is set free, as we can prove by implantation. Another 
instructive analogy for this is the important pigment connected with vision, visual purple. 
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Visual purple has been shown by Wald [52] to be a complex of lipochrome with protein. 
The lipochrome is closely related to vitamin A and is called retinene. It can be split off 
from the protein by alcohol or chloroform, or by practically any denaturing agent. Finally, 
the well-known combinations of sterols with proteins in blood and yeast may be mentioned 
(Bills [53}). 


Precisely how the liberation of the active evocator for such a protein-glycogen- 
evocator complex (if it exists) is effected, we have as yet no idea. Essential for an 
understanding of this will be an accurate knowledge of the relative respiratory rates 
of the dorsal lip and of other regions, and particularly of the respiratory quotients. 
The former question has already been the subject of preliminary experiments 
(Brachet [54], Waddington, Needham, and Brachet [35]), and the latter is now 
under investigation (Heatley [55]). If we knew, for example, that the R.Q. of the 
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dorsal lip was consistently unity while that of the rest of the egg was of the order 
of 0:8, we should have a very valuable indication that an emphasis on carbohydrate 
catabolism in that part of the egg was playing a part. Utilization of glyeogen for 
glycolysis might thus be the necessary preliminary to evocator action. 

For this reason it is extremely important that the carbohydrate metabolism of 
embryonic life should be intensively investigated, On the basis of work with the 
chick embryo, it was long ago suggested that the utilization of substances as sources 
of energy followed a definite course during embryonic development, carbohydrate 
preceding protein, and protein preceding fat. In numerous cases since then, this 
order has been observed again and again all over the animal kingdom, in the 
development of grasshoppers (Boell {56]) no less than in that of minnows (Amberson 
and Armstrong [57]). Sometimes it may be obscured by other processes, such as 
the surprising synthesis of fatty acids in the development of the snail 
(Baldwin [58]), but there are no cases known in which there is an absence of 
association between carbohydrate metabolism and early development. The link 
now being made between carbohydrate metabolism and organizer phenomena may 
give particular significance to this fact. 

That the course of carbohydrate metabolism in embryonic tissues may be not a little 
different from that in the adult is shown by several findings, for example, the absence of the 
Meyerhof cycle in chick embryo tissue (Needham, Nowinski, and Dixon [59]), or the 
accumulation of large proportions of carbonyl compounds such as pyruvic acid (Needham, 
Nowiniski, and Cook |60|). With regard to the former, the diminution of the glycolytic rate 
when we pass from anaerobic to aerobic conditions is far larger than the amount of lactate 
which the embryo can remove when it is incubated with lactate in air, although under such 
conditions its respiratory quotient is still unity. This proves that the difference between 
anaerobic and aerobic glycolytic rate (the Pasteur effect) is not due to the resynthesis of 
higher carbohydrate. All such processes deserve careful study, for at any point they may 
throw light upon questions of morphogenetic importance. And their study need not be 
confined to the amphibian embryo, for we know from many investigations that organizer 
phenomena are universally distributed throughout the animal kingdom. Even for mammals 
the evidence is conclusive. Our own main axes were all evocated once, when we were but 
blastocysts. 


The Morphogenetic Hormones of Gall-Formation 


So far we have been considering the chemical substances which are responsible 
for morphogenetic effects in the embryonic development of animals. A passing 
reference was made to the plant hormone, auxin, but it did not enter into the main 
flow of the present line of thought, since its effect is primarily upon growth and not 
upon differentiation. The theoretical question arises here, whether the distinction 
between substances which affect growth and substances which affect differentiation 
is not a quantitative one, the processes set in motion by the latter simply being 
much more complicated than the former. I am inclined to think that the distinction 
goes much deeper than this, but however it may be, we can find in the plant 
kingdom, or rather in certain interactions between animals and plants, phenomena 
which must be ascribed to the action of morphogenetic hormones. The whole subject 
of the plant galls, as, for example, described in the monographs of Kiister [61] and 
of Ross and Hedicke [62], is the best illustration of this, although up to the present 
the relation between these forms of “dependent differentiation ’’ and what we now 
know of organizer phenomena in animals does not seem to have been pointed out. 
This is strange, for the connexion was recognized by embryologists at the end of the 
last century, e.g. in the classical papers of Herbst [63] on morphogenetic stimuli 
about 1896. A fascinating field lies open here for biochemical exploration and 
experimental analysis. 

As everyone knows, galls arise from the abnormal development of meristematic 
tissues of plants as the result of a stimulus usually caused by an insect parasite. 
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In many cases the exciting chemical substance seems to be contained in the juice 
injected into the plant by the ovipositing insect at the same time as the egg; in 
other cases, the substance is apparently produced by the larva as soon as it hatches. 
But the important point for the present argument is that, although the gall is built 
up from the tissues of the plant, its morphological form depends upon the nature of 
the exciting animal. Thus the same plant attacked by different insects will produce 
very different galls. It is said that in some cases the morphology of the galls may 
be an easier method of distinguishing between closely related species of insects than 
the morphological characters of the adults themselves. The usual instance given of 
this is the American willow, Salix humilis, which is attacked by ten different, 
though closely related, species of gall-gnats (Walsh |64]). Fig. 14 shows one kind 
of gall produced by such an insect (Ithabdophaga rosaria) on the willow. Again, 
different parts of the same plant may be attacked by the same insect with the same 














Fic. 14,—Gall formed by Rhabdophaga rosaria on the willow, Salix (from Kiister). 


result. The currant-galls of Spathegaster (= Newroterus) baccarum occur both on 
the leaves and the flower-stalks of the oak, so that their morphology cannot be a 
function of the part of the plant that produces them. Finally, the same gall may be 
produced by the same insect on several species of plant, for example, the saw-fly 
Micronematus gallicola produces its brilliant red galls on four separate species of 
willow, S. fragilis, alba, caprea,and cinerea. The gall of another hymenopteran, the 
gall-wasp, Rhodites rose on the rose-tree is illustrated in Fig. 15. 

All this indicates in the strongest possible manner that in the course of evolution 
the pursuit of the parasitic habit has involved the preparation of a great number of 
chemical substances by insects (and some other animals, such as nematodes, also) 
which have a specific morphogenetic effect upon the tissues of the host-plant. But 
as yet experiments directed towards proving the truth of this view have not been 
very many, and their success has been only moderate. The most famous ones have 
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been those of Beyerinck [65] who as far back as 1888 killed the eggs of sawflies by 
puncturing with a hot needle immediately after their inoculation into the plant by 
the insect. In spite of this the galls developed normally. In the case of the 
Cynipid galls, on the other hand, it is certain that the irritating substance is first 
produced when the larva hatches from the egg, and begins to feed upon the plant. 
It appears that no investigator has yet succeeded in preparing a cell-free extract 
of any insect or its egg by any chemical method which will, when injected into the 
plant, give rise to the characteristic gall of the species. It is, however, equally true, 
if we may judge by the review of Kiister [pp. 279 ff.) that no investigator has 
succeeded in causing gall-formation by the application of unspecific stimuli such as 




















Fic. 15.—Gall formed by Rhodites ros on the rose-tree (from Kiister). 


the implantation of oils, acids, cantharidin, yeast, proteins, &c. The most probable 
conclusion is that no one has yet found the correct extraction method, and indeed 
the literature shows well enough that no very high level of chemical technique 
has as yet been applied to the problem. Significant, however, is the finding of 
Laboulbéne [66] that the implantation of small pieces of dead larve successfully 
produced galls (cf. the persistence of organizer action after the death of the cells of 
the organizer region), although this worker made the further claim that the injection 
of water in which the larve had been washed would also provoke the characteristic 
gall. The technical difficulties here, it must be remembered, are rather great, for 
the reactive layer is presumably the cambium, and as this is supposed to be but one 
cell thick, the problem of directing a sufficiently intense stimulus to the right place 
is not easy to solve. It may be recalled that the percentage of positive results in 
chemical experiments with animal evocators is never high, for very similar reasons. 
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Work which has a direct bearing on all this was that of Smith [67] who, in 
order to study the nature of the damage produced in apple leaves by the activities 
of capsid bugs, implanted the salivary glands of these insects beneath the surface 
of the leaf, and was able to produce in this way all the pathological phenomena 
usually caused by the presence of the insects themselves. Although these bugs 
(such as Plesiocoris rugicollis and Lygus pabulinus) do not form what are, properly 
speaking, galls, the damage they do is something of a parallel. The various organs 
of gall-wasps were investigated by Réssig [68], who thought he could trace the site 
of formation of the gall-forming substance to the Malpighian vessels, and this was 
confirmed later on by Triggerson [69] for the Cynipid which produces the oak 
hedgehog gall, Dryophanta erinacet. Lastly, the structures produced in the larch by 
the aphids of the Chermes group have been proved by Burdon [70] to be due to the 
injection of a chemical substance, which in this case is relatively unspecific, since 
all the species produce the same effect. 


MORPHOLOGICAL ASPECTS OF METABOLIC EVENTS 
Cancer and the Individuation Field 


In the preceding discussion, highly organized growth and differentiation have 
alone been considered. Unfortunately the science of medicine is only too well 
acquainted with cireumstances in which the growth of certain types of cells has 
thrown off all control, and is prepared malignantly to invade the territories of 
peaceful tissues performing their functions in those specified stations to which they 
have been allotted by that League of Tissues, the body as a whole. I must confess 
that some time ago it was not clear to me in what way modern experimental 
morphology could throw light on the problem of cancer, for my thought was 
concentrated upon the evocator substances themselves, and of course, if one thing is 
more characteristic of them than any other, it is that they are concerned with the 
stimulus to a specific differentiation, and not to a general growth’. It is in this way 
that they differ, for example, from such an entity as the growth-promoting proteose, 
which, according to those expert in tissue-culture, is contained in the embryo extract 
added to their media. However, my colleagues converted me from this point of view. 

Evocation, as already pointed out, and as Waddington says in his paper on this 
subject [71], is only half the story in the action of a formative stimulus. Processes 
by which different parts of an organizer induce the formation of different organs are 
called “ individuating actions,” and the organizer has a certain relation to the plan 
of the whole body which we may speak of as existence in an “ individuation field”. 
The main characteristic of an individuation field is that all tissue lying within it 
tends to be built up into one complete embryo, and in any one part of the field all 
tissue tends to be built up into the organ corresponding to that part. These parts of 
the field are sometimes called areas or districts (e.g. the fore-limb area) and they are, 
as far as we can see, the controlling forces from which the cancerous growth has 
escaped. Reference may be made here to a recent critical and detailed account of 
the individuation field [9]. 

It is clear that a great deal will depend on the extent to which the individuation 


1 Fischer-Wasels [72] well expresses this: ‘‘ Das Wachstum der malignen Geschwulst unterscheidet 
sich prinzipiell und wesentlich von dem Wachstum der embryonalen Zelle. Die Schnelligkeit der 
Zellbilding ist nur ein iiusserliches Merkmal. Das Wesen des malignen Wachstums dagegen, das 
niimlich irgendeinem héheren Plane, insbesondere dem Organisationsplane des Organismus, nicht 
unterstellt ist, findet sich bei der Embryonalzelle nicht, ja wir finden hier sogar das grossartigste 
Ineinandergreifen kompliziertester Gestaltungsvorgiinge, das wir in der Natur kennen. Alles 
embryonale Wachstum und Geschehen ist beherrscht von dem Organisationsplan des Kérpers, von 
der Einheit des Individuums. Also eine wesentliche Abnlichkeit der beiden Wachstumsformen ist 
iiberhaupt nicht vorhanden. Hemmungslos wird auch das Wachstum der Embryonalzellen in der Kultur 
erst, wenn dauernd Embryonalextrakt zugefiihrt wird’’ (p. 1388). In these lectures the many 
speculations (such as may be found in the pages of Williams [73}) on the origin of cancer from 
‘*embryonic cell-rests ’’, &c., &c. have not been considered. Fischer-Wasels discusses them at length, 
and the recent progress along biochemical lines has deprived them of much of their interest. 
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field (the assumption of which is indispensable in embryology) persists into the adult 
condition. We may suggest that power of regeneration is a suitable measure of this. 
If so, the mammalian individuation field has been wholly lost during development. 
Nevertheless there are organisms which possess remarkable powers of regeneration 
in the adult state, such as the newts, on which so much experimental work has been 
done (cf. the monograph of Weiss [74]). In the adult newt, the leg area is still so 
potent that it can mould into a limb any mass of competent tissue either grafted 
into it or formed on it as a regeneration bud. We are led at once to ask whether 
there is any difference in susceptibility to cancer between urodeles (newts) which 
can regenerate lost limbs and tails so well, and anura (frogs) which have no such 
capacity. Unfortunately, it seems that nobody knows. It was hoped that the note 




















Fic. 16.—Multiple nodular a lenomata of the skin in the frog (Eberth), 


of Waddington [71], already referred to, would provoke a reply from some favr- 
distant expert, but there was no reply. Cramer [75], in his review on cancer in 
animals, points out that the relatively short lives of many animals may preclude 
the clear appearance of many tumours which may have made a beginning. It may 
perhaps be of significance that a search through the literature on amphibian cancer 
gives far more cases of neoplasmic growth reported for reptiles and anurans than for 
urodeles. As the data have not so far been assembled, a list (as complete as possible) 
is given in Table I. The cases are unfortunately too few in number to allow of any 
reliable statistical conclusions; for example, one must remember that for many 
years past, the frog has been a much more common laboratory animal than the 
newt. In illustration of the table I give two pictures, the first, from Eberth’s 
classical paper of 1868 [148], shows the external appearance of a frog suffering 
from multiple nodular adenomata of the skin (fig. 16); the second shows a cross- 
section of Murray’s carcinomatous newt (fig. 17) [151]. It may be observed that 
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Fic. 17.—T'riton. Carcinoma of the skin glands, transverse section through 
tail. Note bending over of mid-dorsal line towards unaffected side and flattening 
of muscles under main mass of growth (from Murray). 


the ectodermal tissues are alone affected, and that there is no infiltration of the 
underlying muscle. 

Quite recently Lucké [76] has published a preliminary report of the fairly 
common occurrence of carcinoma in the leopard frogs of New England (Rana pipiens). 
The kidneys of some 2% of the population show non-encapsulated adenocarcinomata 
infiltrating and destroying the surrounding renal tissue, and attaining often a size so 
large as to cause much displacement of the abdominal viscera. Metastases are rare, 
and inclusion-bodies were observed. 

It is obvious that opportunities for experimental attack along these lines are 
inviting and numerous. If amphibian cancerous tissue which could be transplanted 
on to newt tissues could be found, it would be possible to see whether such wildly 
growing material could be mastered by the individuation-field controlling a limb- 
area. If so, it should be organized into a normal limb. Inquiry could also be 
made into the degree of competence still possessed by such cancerous tissue. By 
subjecting it in vitro to the action either of a living organizer or of evocator 
substances, its potentialities could be revealed. The influence of carcinogenic 
agents on regeneration is also an obvious direction of study. Here experiments 
have so far been negative ; thus Martella [77] painted tar upon the skin of the newt 
Molge near the tail without any effect, Tokin [78] found no influence of the synthetic 
carcinogenic hydrocarbons which he tried on the regeneration of Hydra, and 
Slizyriski [79] obtained equally negative results when painting tar on Drosophila. 
Our expectations here are not very well defined, but one might picture that if the 
powerful growth stimulus of a carcinogenic substance acted within a powerful 
individuation field, the structures produced would show some sort of harmoniously 
regulated differentiation. 

The review of Dodds [26] already mentioned and the discussion opened by 
Murray [80] give full details of the chemistry of those compounds so far found to be 
carcinogenic. We have become accustomed in the last few years to think of the 
essential structure as that of condensed polycyclic compounds, such as the 1, 2, 5, 
6, dibenzanthracene shown in Fig. 18, and we have fully appreciated the fact that 
such a constitution allies them to some extent with the sterols present in every 
cell, such as cholesterol (also shown in fig. 18). But the literature now contains 
claims that substances rather further removed in chemical constitution also possess 
the power of producing cancerous growth when painted on the skin of mammals. 
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Thus Morton, Clapp, and Branch [81] have obtained positive results both with 
symmetrical triphenyl benzene and with tetraphenylmethane (pictured in fig. 18). 
These are open, not condensed, ring systems. Similarly, Browning, Gulbranson 
and Niven [82] have found that a dye known as styryl! blue (the complicated formula 
for which is shown in the accompanying figure) is also a carcinogenic agent, of no 
small intensity. This substance contains one heterocyclic ring as well as three 
hexatomic carbon rings separated from one another. 

The position is thus becoming more complicated, and it is perhaps permissible 
to draw an analogy between this new alignment and the state of affairs with regard 
to the organizer. We may make the theoretical point that just as the competent 
ectoderm certainly contains the evocator in masked form, so the potentially cancerous 
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tissue contains within itself probably many sterols and bile acids which, by chemical 
transformations, may be made into carcinogenic substances. That this is so had 
from the beginning been envisaged as probable, and received special support from 
the achievement of Cook [83] in synthesizing from a commonly occurring bile acid, 
deoxycholic acid, the highly carcinogenic substance, methylcholanthrene. The 
steps in this chain are shown in Fig. 18. We cannot therefore be certain, when 
we apply a chemical stimulus to the epidermal cells, that we are not causing 
carcinogenesis indirectly rather than directly, by stimulating the tissue to make its 
own carcinogenic agent. It may be urged that this difficulty is less serious in the 
case of cancer production than in the case of neural tube formation, since the trans- 
formation of a bile acid into a carcinogenic agent must be thought of as a long 
process involving probably several enzyme actions, whereas the liberation of the 
evocator from its inactive complex precursor takes place more easily. This may be 
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so, but the logical parallel must be borne in mind. There are always three factors 
to consider, the response, the applied stimulus, and the potential self-contained 
stimulus, 

The [elation Between Carcinogens and Evocators 


I now propose to bring forward one or two interesting lines of evidence in favour 
of the view that close relations may exist between evocators and carcinogenic agents 
by way of the metabolism of the sterols. The first is the suggestive series of 
researches of Witschi [84]. Briefly, the facts are as follows: if frog’s eggs are kept 
for various lengths of time before being fertilized with sperm, those which are kept 
a short time are abnormal in their sex-determining mechanism and give an abnormal 
sex-ratio. Under the best conditions nearly 90% males may be produced, and 
similar effects are known in fish development from the work of Mrsic [85], 








Fic. 19.—Malformations following over-ripeness of amphibian eggs (Witschi). 


Huxley [86|, and others. Those eggs which are kept longer produce many 
double monsters, indicating a disturbance in the normal processes of production 
or liberation of the evocator. Those which are kept longer still produce teratomatous 
proliferations whose malignant nature was tested by the formation of metastases on 
transplantation to older larva. Now since we know that the principal sex hormones 
belong to the group of sterols, since we have very strong evidence that the first-grade 
evocators also belong to this group, and since we can be fairly certain that 
carcinogenic agents have a related ring-structure, the whole series of effects could be 
explained on a unitary hypothesis, namely that over-ripeness involves a progressive 
disturbance of the metabolism of the sterols. 

Let us look a little more closely at the malformations which follow medium 
over-ripeness. The simplest were duplicated forms, as shown in Fig. 19, and in these 
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no doubt the neural tubes were joined. Such cases may arise from an obstacle in 
the way of the cell-streams during gastrulation, and cannot be certainly regarded as 
the work of accessory organizers. But as the other drawings in the figure show, 
many cases were obtained in which secondary embryos grew out of the flank or the 
belly, giving an exterior appearance very similar to that of induced embryos caused 
by transplantation of organizer material or of active evocator substances. In a later 
paper Witschi tells us that in a late-fertilized embryo there may be seen, at 
gastrulation, the formation of multiple blastopores. At least two breakdowns of the 
normal correlating mechanism can be identified. First, the inhibitory functions of 
the individuation field, which normally bring it about that the blastopore appears at 
one point and one point only of the egg’s surface, have failed to become effective, so 
that several abortive invaginations begin. Secondly, the metabolic processes in the 
embryo, which normally lead to the liberation of the evocator only in one region 
(the dorsal lip of the blastopore) have got out of control and proceed to liberate it in 
all sorts of improper places, such as the lateral and ventral regions. Over-ripeness 
acts, therefore, like heat or an organic solvent, in liberating the evocator 
indiscriminately. In many of Witschi’s cases the secondary neural tubes and 
notochords are quite separated from those of the “host”, proving that accessory 
organizers have been involved. 

But suppose that the over-ripeness has proceeded still further. According to 
Witschi’s description the ectoderm becomes much thickened, consisting of large 
cuboidal cells, and “ often by a wild growth, ‘gives rise to epitheliomata”’. The 
neural tube may be completely missing and in its place there may only be a mass 
of incompletely neuralized cells. If the brain is formed at all, there may be 
disturbances of second-grade induction, so that a malformed optic cup growing out 
may cause no lens formation in the skin. Large tumour-like masses appear in the 
endoderm, and the separation of mesoderm into notochord and somites may not 
even be attempted. Early death ensues. 

Could these very interesting tissues be kept alive by transplantation into normal 
animals? Witschi found that they could, and that in many cases, they grew by 
infiltrating the reticular system, coming to resemble in appearance the malignant 
melanosarcoma of man. Then in a just metamorphosed frog which had carried a 
strongly growing implant for twenty-two days, a metastatic nodule was found in the 
connective tissue. The nodule and some other tissues were then transplanted to 
another frog, which some weeks later developed a large tumour on the peritoneum 
which was penetrating the bladder and destroying it. Further metastases were 
found in the liver. In this way, the embryonic tissue, by reason of its clearly 
acquired malignancy, had lived ninety-two days instead of the fourteen or so which 
it would have survived had it been left in its original isolation. 

Three stages would exist, then, in the disturbance of embryonic sterol metabolism 
by over-ripeness, (1) deviations in the sex-hormones, (2) uncontrolled liberation of 
the evocator, (3) production of a carcinogenic agent. 

It is unfortunate that no photographs of Witschi’s epitheliomata have been 
published, but it is of interest that during the investigation of evocator action by 
chemical methods, similar conditions were observed (Needham, Waddington, and 
Needham [7]). In the study of the controls, by implantation of pure neutral fats, 
proteins, and animal and plant sterols, it was seen that whereas the implantation 
of triglycerides produces absolutely no reaction in the ectoderm (fig. 20), the 
implantation of triglycerides mixed with small amounts of sterols, such as 
cholesterol, gave rise to swellings of a characteristic cuboidal epithelium. There is in 
such cases a random distribution of cells, and at the edges the cuboidal shape is not 
lost so that a saw-like or serrated edge is presented to the exterior. The condition 
is illustrated in Fig. 21. We used to refer to these forms as ‘“ sterol bumps”, and the 
case illustrated is by no means the most extensive of such thickenings, which 
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Fic. 20.—Absence of reaction after the implantation of pure triglycerides 
into the blastoceele cavity of the newt embryo. 














Fic. 21.—Proliferation of cuboidal ectodermal cells caused by implantation of triglycerides 
mixed with sterols into the blastocele cavity of the newt embryo. 


1603 











1604 Proceedings of the Royal Society of Medicine 58 


sometimes attained a great size. This is certainly proliferation without differentiation. 
It would be of considerable interest to see whether tissue of this sort would show 
any malignancy when implanted into a larva or an adult frog. 

Other investigators have had similar experiences. In recent papers, Tur [87], 
who has made a study of the “anidian” blastoderms of sauropsida, that is, 
blastoderms which fail to form any primitive streak or embryonic axis, speaks of 
 neoplasmoid ’’ blastoderms in birds and reptiles. In these cases, the blastoderm 
may form an enormously thick mass of ectodermal cells, obviously incapable of 
normal differentiation, but situated at the centre of an otherwise normal area 
pellucida. The normal ectoderm would be from 154 to 90 in thickness ; but this 
material had an average thickness of 180. Tur’s discussion attributes a cancerous 
quality to these curious formations, which require much further investigation.’ 
One is depicted in Fig. 22. 

A similar line of investigation, which has not been followed up much recently, 
was that of workers who implanted embryonic tissues into the tissues of adult 
animals. In some cases cancerous growths, it is claimed, have been produced by 
these means. There is, for instance, the long memoir of Belogolowy [89] in 1918, 
illustrated with drawings and photomicrographs remarkable for their obscurity. 
Belogolowy took morule and blastule of anuran amphibia and implanted them into 
the tissues of adult frogs, or into the body-cavity. In many cases, as would be 














Fic, 22,—* Neoplasmoid” blastoderm in a reptile (Tur). 


expected, self-differentiation followed, but quite often the “ Laichball” came to lie 
in such a position that when a large number of cuboidal epithelial cells were formed, 
they penetrated the surrounding tissues by infiltration and presented the appearance 
of a round-celled sarcoma. A typical picture is shown in Fig. 23. On the left is the 
lung, on the right the liver: both are invaded by the round or cuboidal cells, which 
are reminiscent of the cells already referred to which form around an implant 
containing sterols. Later, work of the same kind was carried out by Skubiszewski 
{90} on the fowl. Hashed chick embryos implanted intramuscularly or into other 
tissues produced, in a few cases, appearances which this author classified also as 
“yound-celled sarcoma”. One of his drawings is shown in Fig. 24. At this lapse of 
time, it is perhaps difficult to appraise the meaning of such work, but although it 
was undertaken, no doubt, at the instigation of a theory of “ cell-rests’’ which does 
not interest us much to-day, it may nevertheless have resulted in the discovery of 
some interesting facts, and might with advantage be further pursued. 

Now cases of natural implantation of embryonic material are known, namely, 
the retention within the body of eggs which should have been shed. While working 


1 Kaestner [88] is cited as having found neoplasmic growth in the early chick embryo, but his 
illustrations show nothing more remarkable than irregular bulges on the neural tube, Tumours of late 
fcetal life are, of course, well known, though rare (Fischer-Wasels {72} ). 
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Fic, 23.—Lung (left) and liver (right) being infiltrated by cuboidal cells derived from an implant 
of frog blastule into the body-cavity of an adult frog (Belogolowy) 

















Fic. 24.—“ Round-celled sarcoma” produced by implantation of minced chick embryos 
intramuscularly in adults (Skubiszewski). 
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at the marine biological laboratory of Roscoff in France some years ago, I was 
struck by the frequency with which polychwte worms of the genus Nereis carried 
what were obviously tumour growths, either of a whole segment, or of the parapodia. 
This phenomenon was subsequently the subject of a couple of studies by Thomas 














. Oo Foo, 
Fic, 26.—Transverse section of a tumour in a polychewte worm (Thomas). 
V, blood-vessels. O.d., degenerating eggs. R.c., reaction. Cl., free cells. P, parenchyma. [, cell-island. 


[91], who showed that it was due to the degeneration of the oocytes which had not 
been shed as fertilizable eggs. The condition is shown in Fig. 25. Later on, the 
worm often breaks in two at this point, and two normal individuals are formed. 
The cross-section of Fig. 26 shows the early stages of a tumour. The degenerating 
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eggs have stimulated the growth of a connective-tissue which has infiltrated and 
already quite disorganized the left dorsal muscle. On the ventral surface a 
proliferation can also be seen, but much less advanced. 


Evocator Control 


Up to the present we have been dealing with the ungoverned proliferation of 
cells which have in some way or other escaped from the influence of the individuation 
field. But evocators also (as we have already seen) may escape from this sort of 
control, and the problem of their normal correlation, than which nothing can be 
more fundamental for our knowledge of development, demands particular study. 
As John Hunter said [156] “Of monsters there are two principal classes, viz., 
Duplicity of Parts and Deficiency of Parts; and there is a third class, viz., Bad 
Formation. The first is by much the most frequent’. Two subjects at once 
present themselves for mention in this connexion, first, the origin of Teratomata, 
and secondly, the part which Genes and other factors may play, or fail to play, in 
controlling evocators. But before taking up these subjects, it will be worth while 
to glance for a short time at what may be the normal appearance of accessory 
organizers. . 

In Witschi’s work just referred to [84], supernumerary organizers appear and 
act in a clearly pathological manner, uncontrolled by the individuation field. But 
there are cases in which supernumerary organizers appear and act in a regular and 
physiological way, probably because here the individuation field splits into two or 
more fields, like that of a common magnet when we cut it in half. I refer to the 
phenomena of Polyembryony, on which an attractive review by Patterson [92] 
appeared not long ago. 

In the ordinary way, one egg gives rise to one embryo. But in polyembryony 
one egg may give rise to a number of embryos, even up to two thousand, if we take 
the case of some parasitic insects. This must ultimately be related to the fact that, 
as we have already seen, the destinies of the parts of the embryo are not fixed at 
the beginning, but only become so as development proceeds, owing to the ordered 
action of a series of determining agents or organizers. 

The egg at the outset is said to be in a state of ‘“ totipotence”, for any one part 
of it can, if necessary, turn into any part of the finished product. One of the most 
classical experiments in the whole of biology was the Drieschian separation of 
blastomeres in the sea-urchin egg, which then produced two or four perfect but 
small finished embryos. So it must be in the normally occurring cases of poly- 
embryony. The only complication is that apparently the exact time of splitting 
varies very greatly in different organisms. Thus in the earthworms there takes 
place a curious kind of double gastrulation so that the two gastrule have their 
blastopores facing, and presently break apart. In the parasitic hymenoptera the 
processes are very odd and clearly highly specialized, but may roughly be described 
as the separation of many early blastomeres, followed by isolated differentiation. 
The case of the Texan nine-banded armadillo, which normally produces four identical 
quadruplets from a single egg, is the closest to our present discussion, for here the 
blastocyst, which is similar in every respect to that of other mammals, regularly 
develops four embryonic axes instead of one. The deduction that a highly controlled 
liberation of the primary evocator at four separate points instead of one takes place 
is too plausible to be doubted. In Fig. 27 is shown a diagram of the armadillo 
blastocyst illustrating this description. 

In human monozygotic (“identical’’) twins, a common chorion is found. This 
is regarded by Arey [93] as proof that the twinning process occurred subsequently 
to the differentiation of the ovum into an inner cell-mass and an outer trophectoderm, 
as it would do if there was a reduplication of the primary organizer. The only flaw 
in this argument is that chorionic walls may fuse over the area where they meet. 
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The presence of only one chorion at birth, therefore, does not absolutely disprove 
the view that a separation of blastomeres occurred. 

What happens normally in the armadillo happens occasionally in other 
mammals and in birds. Assheton [157] figures two entirely separate germinal 
areas in a blastodermic vesicle of the sheep. O’Donoghue [158] photographed a 





{Fic. 27.—Identical quadruplets of the Texan armadillo. On the left the entire 
blastocyst is shown in the diagram of the uterus. The relative sizes of uterus and 
blastocyst are approximately that of normal. On the right the uterus is seen split 
open and the four half-grown foetuses are spread out in such a way as to reveal their 
paired arrangement (Patterson). 

















Fic. 28.—Naturally occurring twin chick embryos (Tannreuther). 


chick blastoderm in which two quite separate embryonic areas had developed, lying 
head to head, while Tannreuther [159], found two distinct embryos only united at 
the extreme posterior end of the primitive streak (fig. 28). The parallel between 
such a picture and that of a blastoderm in which a secondary embryo has been 
induced artificially by the transplantation of an organizer, is very striking (see 
fig. 29, taken from Waddington and Schmidt [160]). 
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It is interesting in connexion with evidence to be given later regarding genetical 
factors, that this division of the individuation field into two or more fields may be 
under the control of inheritable factors, since according to Davenport [94], the 
production of human identical twins appears with great frequency in certain families, 
and may therefore be connected with a specific gene or gene-group. Against this 
there is the conclusion of Greulich’s recent review [95], that only dizygotic 
(‘fraternal’) twinning in man is hereditary. But for birds, it has been shown by 
Byerly and Olsen [161] that the incidence of polyembryony varies according to the 
breed, a fact which will be difficult to explain on other than genetic lines. 

The study of developmental abnormalities also indicates that the extreme type 
of twinning may be brought about by various influences. Without pursuing the 





Fic, 29.—T win chick embryos produced by implantation of organizer (Waddington and Schmidt). 


large literature on this subject, we may refer to the paper of Harman [96] on the 
appearance of double notochords running parallel in chick embryos after incubation 
at abnormally high temperatures in the early stages. 


The Teratomata 


We now come to the Teratomata. We must first of all make a distinction which is 
sometimes overlooked in the literature. The word Tépata in Greek means monsters, 
in the sense of signs and wonders, like prodigium or portentum in Latin. It isa 
commonplace of embryology that terata may be produced by every conceivable kind 
of deviation from normal development, the causation of which is certainly very 
unspecific. On such deviations the monograph of Dareste [97], though 60 years 
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old, is still classical. But terata are not teratomata. A teratoma may be defined 
as a more or less malignant assembly of tissues, well differentiated histologically, 
but showing varying degrees of morphological differentiation, and embedded in 
the body of an otherwise normal, fully developed organism. The really typical 
character of such an assembly is its approximation to chaos; as if the tissues and 
morphological forms had arisen from the interplay of almost entirely unregulated 
forees—resulting in the state described by Schiller : 


“wo rohe Kriifte sinnlos walten, da kann sich kein Gebild gestalten.”’ 


The literature which has been written on the subject of teratomata is extremely 
large, and I can only indicate certain general principles derived from experimental 
morphology which, as it seems to me, we may apply to it. The writings of 
pathologists on teratomata, moreover, seem to have been marked by an unusual 
degree of unscientific speculation, inaccurate description and logical mistakes, as may 
be seen from the critical reviews of Nicholson [98]. My own acquaintance with this 
literature is enough to confirm the justice of his criticisms. A great deal of this, 
however, may perhaps be put down to the fact that for the last fifty years at least, 
pathologists have approached the study of teratomata wearing, if we may say so, the 
goggles of an unjustifiable hypothesis about the nature of these tumours. This 
hypothesis is expressed in the words of Bland-Sutton [99], who, defining 
teratomata, says, ‘A teratoma is an irregular conglomerate mass containing the 
tissues and fragments of viscera belonging to a suppressed foetus attached to an 
otherwise normal individual’. As the result of this basic misconception, chaotic 
and truly innominate structures have been given the names of nipples, limbs, vulva, 
jaws, and all manner of dignities to which they really have no claim.’ And this is 
all the more unfortunate as in most cases the brief anatomical descriptions have not 
been accompanied with that thorough histological analysis which the study of serial 
sections alone can give. 

Before going further, it would be as well to make the discussion more concrete by 
giving a few examples of the kind of phenomenon we are considering. First of all, 
as is generally known, the morphological forms attained by teratomata may be very 
complete. Fig. 30 shows an ovarian dermoid teratoma. According to Bland-Sutton’s 
description [103], it was removed from a single woman, 26 years of age. It was the 
size of a coconut and contained a mixture of grease and hair. At the lower pole of 
the tumour there was a patch of reddish epidermis covered with reddish hair, and 
out of which appeared two teeth, an incisor and a bicuspid, fully erupted. Under- 
neath this skin was a mass of nerve-tissue. The large size of such cysts is supposed 
to be due to the pressure of the sweat and grease secreted over a !ong period of time, 
and the growth of the hair. 

The same chaotic mixture of tissues occurs in a case described by Willis [104], 
who gives the instructive cross-section shown in Fig. 31. This is the section of an 
eminence which projected into an ovarian dermoid cyst about the same size as that 
just described. The tumour originated from a single woman aged 38. It can be 
seen that the eminence contained bone, central nervous tissue, ganglia, nerves, and 
connective tissue. At one point the bone had a cap of cartilage. But in these 
pictures, as in all teratomata, the general character is the same, namely, a complete 
absence of organization of all these tissues into a whole, or we might say, an absence 
of individuation. 

The following case provides an opportunity for the transition to experimental 
embryology. Barnard [105] has described a multiple teratoma of the peritoneum 
in a married woman of 40, probably originating from an ovarian dermoid cyst. 

1 The homologies of Wilms [100], who wrote in 1895, resemble nothing so much as the whimsical 


error of poor Dr. Croone [101], whose identification of a torn piece of vitelline membrane with the 
preformed chick embryo has recently been unkindly made public again by Cole (102). 
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ed The growths, irregular, nodular, and partly cystic, occupied most of the internal 
surface of the peritoneum, and when sectioned revealed the usual chaotic formation 
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te Fic. 81.—Cross section of the eminence in an ovarian dermoid teratoma showing 
ce distribution of bone (black), central nervous tissue (hatching), gauglia (clese stipple), 
nerves (dotted lines), connective tissue (wide stipple). Epidermis shown as heavy black 
line with hairs and subjacent glands. C, cartilage cap on bone. E, cleft formed by 
al duplication of cyst wall, W. (Willis). 
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of tissues. There were undifferentiated cells, spindle cells arranged in groups and 
bands, islands of cartilage or trabecule of bone, squamous and columnar mucus- 
secreting epithelium, and well-developed brain tissue. In one of the masses on the 
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omentum a perfectly formed tooth was found. In Fig. 32 is shown a typical 
collocation of tissues; in one and the same section can be seen brain tissue, nerve 
ganglion, cartilage, and squamous epithelium. 

Such a picture at once calls tc the mind of the experimental morphologist the 
kind of chaotic distribution of tissues which is seen when for some reason the 
individuation field in a young embryo is thrown out of gear. It will be remembered 
that earlier in this discussion the suggestion was made that normal induction of the 
primary axis in an embryo by a living piece of organization-centre involves both 
evocation, the stimulus of a specific hormone-like chemical substance, and indi- 
viduation, the regional differentiation of the axis so called into being. It was also 
hinted that in all probability a dead piece of organization-centre carries the evocator 
but not the individuation-field. It might therefore be expected that the implan- 
tation of a dead organizer would call forth the appearance of more chaotically 
arranged structures than that of a living one, always provided that the individuation- 
field of the host was not sufficiently strong to control and order the newly appearing 




















Fie. 32.—Section of multiple teratoma (Barnard) showing brain tissue, nerve ganglion, 
cartilage, squamous epithelium, &c. 











differentiations. Let us therefore look at Fig. 33 which is taken from Holtfreter’s 
work [106] on the distribution of the evocator in the animal kingdom. Embryo- 
extract was prepared from chick embryos as is usual in tissue culture work, 
coagulated by heat, and then implanted into the blastoccele cavity of a newt embryo. 
Here in due course two neural tubes were induced, three separate lots of notochord 
tissue, several myomeres, and at least two ear-vesicles. Or consider Fig. 34 in 
which is shown the disorderly but impressive array of no less than five ear-vesicles 
induced in the ventral ectoderm of a newt embryo by the implantation of a small 
piece of heat-coagulated mouse liver. Surrounded by these lies the great irregular 
induced brain (Holtfreter [107 ]). 

It will, I believe, be admitted that these parallels are too striking to be illusory. 
They lead us directly to the basic assumption that what lies behind all the strange 
phenomena which we see in mammalian teratomata, is the failure of the indi- 
viduation-field, at some point early in development, to control the action of 
organizers, or rather, evocating substances. 

It is interesting that at all times there has been an intuition that teratomata 
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Fic. 33.—Chaotic induction by chick embryo extract in a newt embryo (Holtfreter). 
Impl., implant. Nerv., induced neural tissue. Ohrbl., induced ear-vesicle. Myom., 
induced muscle. Chorda, induced notochord. 
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bay Fic. 34.—Chaotic induction by boiled mouse liver in a newt embryo (Holtfreter). 
Ind. Ohrbl., induced ear-vesicles. Geh., induced brain. 
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would not be explained until our knowledge of experimental embryology was much 
further advanced. Thus Benda [108] in 1895 attempted something in this direction, 
but at that time so many concepts subsequently found to be misleading (such as 
post-generation and universal mosaic development) were in the field, that little 
could be done. The notion of “formative stimuli’ had, it is true, been advanced, 
but nothing or nearly nothing, was known about them. It seems that the credit 
of first realizing the application of our knowledge of organizer phenomena to 
teratomata, should rest with Budde [109], who only two years after the critical 
experiment of Spemann and H. Mangold [5], wrote a paper along these lines in 
describing a case of teratoma. What he called an “ abgesprengter Organisator ”’ 
might have been at work. 

Later on Nicholson [98], Langdon-Brown [110], and doubtless others have 
realized that organizer phenomena provide the basis for a modern theory of the 
origin of teratomata. ‘What I miss”, wrote Nicholson, “in the established 
teratoma is the co-ordinating action of the whole upon its parts; in more scientific 
language, evidence for the action at any stage of development of the dominant 
organizer for a body.” 

If, then, we can only explain the occurrence of teratomata as the result of 
un-co-ordinated organizer action, it is none the less necessary to point out that 
besides the stimulus there is also the reacting tissue. In addition to the evocator, 
we must also take the competence into account. This very important property of 
response has already been referred to, and instances have been given of the way in 
which it appears and afterwards disappears again according to laws which are 
at present quite unknown to us. Obviously we have to consider two fundamentally 
important processes: first, the liberation of evocators of first, second, third, or 
lower grades at times and places where they are not normally liberated ; secondly, 
the persistence of competence to respond to them beyond the time at which it is 
normally lost. We know that the primary axial organizer hormone, or evocator, is 
present in most adult tissues of animals in the free state. It is therefore likely that 
the second of these factors, the persistence of competence, may be more important 
for the formation of teratomata than the first, the improper liberation of evocators. 
At present it is quite impossible to say which of the two factors is the more 
important. But it is evident that from them, by all sorts of combinations and 
permutations, everything that we know of under the name of the teratomata may be 
produced. 

There remains for consideration the reasons for which in some cases a teratoma manifests 
malignancy. As Willis [111] and Nicholson [98] point out, the majority of teratomata are 
benign rather than malignant. Ovarian ones are generally benign while those of the testis 
are almost always frankly malignant, “seldom failing to yield metastases and to kill their 
hosts’. It is noted that when a benign ovarian tumour becomes malignant, the change affects 
only one component, such as the epidermis, so that a squamous-celled carcinoma quite similar 
to any epidermal carcinoma is produced. In the testis, on the other hand, the malignancy of 
the teratoma is a property of the whole growth, so that metastases frequently exhibit two or 
more components of the primary growth. Occasionally, as appears from one of Willis’ 
cases, one component of an otherwise relatively quiescent teratoma of the testis ‘‘ assumes 
disproportionate powers of proliferation ’’ and invades the remainder as a malignant 
neoplasm. There can be no doubt that the terms “ benign” and “ malignant” are but 
relative, and that there may be grades of malignancy depending ultimately on the 
inherent growth-energy of the various components; thus in another of Willis’ cases the 
neuro-epithelial tissue appeared to be growing more rapidly than the glandular portion, while 
that in turn was out-stripping the cartilaginous, material. 

In all this we can dimly see the highly complicated operation of many stimulatory 
substances. Since prediction is an important element in the scientific method, I am 
prepared to go on record, as our American friends say, for the view that all further 
progress in unravelling these phenomena will depend on our knowledge of the 
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biochemistry of the sterols. We have already seen that it is highly probable that 
the primary organizer of axial structures in the embryo is a sterol, that induction 
can be performed by synthetic hydrocarbons allied to the sterols, that similar 
hydrocarbons are powerfully carcinogenic, that it is extremely likely that carcinogenic 
substances are produced in the body by deviations in sterol metabolism, and, in 
short, that the wild growth of malignant tissues, as well as the highly organized 
differentiation of structures in early embryonic development, depend on sterol 
metabolism for their controlling “ hormones.” In addition, we know that there is 
a relation between the carcinogenic substances and the sex-hormones, so that we 
can set side by side with this the relatively high frequency of teratomata in the 
mammalian ovary and testis. The day should come when from a knowledge of the 
transformation of the cyclo-penteno-phenanthrene ring in a given instance, together 
with an understanding of what is really meant by the term “competence’’, we 
should be able to predict just what tissues and morphological forms should arise in 
a teratoma, what parts of it should be malignant, and how malignant they should be. 

The denial that the teratoma is a distorted foetus may be underlined a little 
further by reference to the fact that, as Budde |109], Nicholson [98] and Willis [111] 
have pointed out, no teratoma has ever been found to show signs of axiation or 
metameric segmentation. Chordal tissue has never been proved to exist in a 
teratoma. In general the picture is, as has already been said, one of chaotic tissue- 
formation implying the presence of all sorts of morphogenetic stimuli except the 
individuation field and its governance of regional differentiation. This is expressed 
by Willis when he says that teratomata possess no “true somatic regions’, 
i.e. masses of nervous tissue but no brain, masses of bone but no bones, renal tissue 
but no kidney. The condition, indeed, is even more chaotic than that produced by 
implanting a dead organizer into a newt embryo, as in Holtfreter’s experiments. 
“We do not accept ’’, says Nicholson, “ foetiformity in a single object ” among those 
teratomata which have been thought by their discoverers to include limbs or vertebral 
columns. The multiplicity of certain constituents in teratomata is also significant. 
Willis [104] enumerates cases in which many separate “nervous systems” were 
present, and cases with dozens of separate “ tonsils’ in dozens of separate little 
patches of “ pharynx’. Specimens of teratomata containing thousands of respiratory 
or alimentary cysts have been described, and the number of teeth may much exceed 
those normally contained in one adult body. We are reminded of the numerous 
ear-vesicles of Fig. 34. The only possible conclusion is that either the appropriate 
evocator has been liberated in a large number of places, or that competence has 
appeared or been retained in a sporadic chaotic way. 


One interesting point which arises here is that just as the muscles and glands of an induced 
embryo in the amphibia, or of an un-co-ordinated mixture of tissues induced by a dead 
organizer, become functional if the host lives long enough, so the tissues of a teratoma may 
also be functional. Teratomatous sweat-glands, choroid plexus, hemopoietic red marrow, 
all actively secrete and perform their normal functions. Teratomatous muscle contracts. 
Particularly significant in connexion with the remarks just made on sterol chemistry, is the 
fact that patients with testicular and other malignant teratomata often develop a strongly 
positive Zondek-Aschheim reaction (Willis [111], Crew [112], Freed and Coppock [162]), 
which suggests that the teratomatous tissue may be producing condensed ring compounds 
similar to cestrone. 


Finally, Willis and Nicholson have studied what they call tissue correlations in 
teratomata.’ 

These influences of one tissue upon another are also profoundly important in 
normal development. As an example the normal form of the neural tube may be 
taken, for here not only histological structure but also morphological structure is 
affected. In the course of his long series of experiments with explants and implants 
in amphibian embryos, Holtfreter [116] found that the form of the neural tube 
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varied greatly according to the tissues which lay adjacent to it. Fig. 35 shows 
diagrammatically his results. If you isolate a piece of neural plate which has already 
suffered the determining influence of the organizer and cultivate it in isolation, it 
will of course develop into nervous tissue. But it will have none of the “ modelling 
influence of neighbouring structures” and it will form a ball with the nerve-cells 
mostly on the exterior. If, on the other hand, the nervous tissue develops within 
a mass of mesenchyme, it takes the regular form shown in Fig. 35 with centrifugal 
instead of centripetal fibres. If the tube is induced by chordal tissue alone, it 
may not close, and if it is induced by muscle tissue alone, its lumen will be very 
abnormally placed. The last picture shows a normal neural tube, surrounded by 
chorda and mesenchyme. All this goes to show that the interactions of tissues are 
many and delicate. In teratomata it would be expected that such interactions 
would appear, and so they do. Almost all the smooth muscle in teratomata is clearly 
associated with glandular cavities. The impression is given that the development of 















































Fic, 85.—Effect of neighbouring structures on the form of the neural tube (Holtfreter). 
Explanation in the text. 


the muscle about the gland elements is determined by the presence of the epithelium. 
Or again, there is a significant correlation between islands of cartilage with areas of 
differentiating nervous tissue. We know from the work of Filatow [113], Luther 
[114], and Guareschi [115], that in the amphibia the cartilaginous auditory capsule 
fails to appear if the ear-vesicle has previously been extirpated. Conversely, a grafted 
ear-vesicle will produce a cartilaginous capsule around it. A similar influence seems 
to be at work in the teratomata. And stimuli of this kind are undoubtedly involved 
in all the other processes, tooth formation, origin of meninges, &c. 

One class of teratomata can be explained in a particularly straightforward way 
from what we know of experimental embryology: I refer to the sacro-coccygeal 
tumours known as sacral parasites or sacral teratomata. A drawing taken from 
Schwalbe, is shown in Fig. 37. Holtfreter [117] has pointed out that like all the 
varieties of spina bifida, this condition can be almost certainly referred back to an 
abnormality of gastrulation. If an amphibian egg, deprived of its vitelline membrane, 
is placed in a salt solution of osmotic pressure’ slightly higher than normal, it will 
exo-gastrulate, that is to say, instead of the cells moving in at the blastopore as 
they should, they will move outwards and away from the ectoderm, so that if the. 
exo-gastrulation is complete, the ectoderm and endo-mesoderm become completely 
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separated. This extreme condition is shown diagrammatically in Fig. 36. The 
process can occur in all grades, depending on how long a time exo-gastrulation 
takes place while the cel!-stream is moving. A less complete condition is shown 
diagrammatically underneath the former one. The amount of neural tissue which 
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Fia. 36.—Exo-gastrulation ; a, complete , b, partial (Holtfreter). 





Fic. 37.—Sacral teratoma (from Schwalbe 


is formed in the ectoderm depends exactly upon how much it is underlain by the 
endo-mesoderm (see fig. 1), and if none of this underlying takes place at all, no 
neural material will ever be formed. Now if we compare a mammalian sacral 
teratoma (fig. 37) with the partial exo-gastrulation of Fig. 36 we see that there is a 
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thoroughgoing parallel, for in both cases there is an appendage attached in the 
neighbourhood of the anus, containing a variety of tissues. The only important 
difference is that human sacral teratomata often contain epidermis and neural tissue. 
This may be explained by the differences between the process of gastrulation in 
mammalian embryos and that in the embryos of amphibia. The contact of endo- 
mesoderm with ectoderm is all that is necessary to produce these neural differen- 
tiations. For instance, if a piece of competent ectoderm be placed upon the 
evaginated part of a completely exo-gastrulated newt embryo, the evocator will 
spread to it and induce nerve-tissue and mesenchyme in it. Lastly, it may be 
noted that sacral teratomata are very often combined with spina bifida. 

As for the causation of exo-gastrule#, it would appear to be very unspecific. 
Herbst [119] long ago was able to produce exo-gastrule in sea-urchin embryos 
by such diverse agents as lithium salts and sodium butyrate, and _ recently 
Motomura [120] could obtain them by the action of auxin, glycogen, and potassium 
chlorate. Holtfreter’s method in the case of amphibian eggs consists of removing 
them from their membrane in the middle blastula stage, and then leaving them in a 
weak bicarbonate-Ringer solution (equivalent to 0°35% sodium chloride) instead of 
in tap-water. This abnormally high osmotic pressure brings the effect about. At 
present it is quite impossible to say what conditions may exist in man favouring 
abnormal gastrulation. 


Suppression of Evocators 


In pursuing the general theme of the factors which affect the action of evocators, 
and the way in which this action is normally controlled—a subject which is so large 
that it will include about half the embryology of the future—we can only glance at 
a few interesting cases, pointers showing the way to coming syntheses of experience. 
First of all let us consider the actual swppression of evocator action. This will be 
a refreshing change from the macabre ballet of irresponsible evocators and competent 
tissues exhibited in the teratoma. 

Among external factors, vitamin A may be chosen. Recent researches have 
demonstrated that it is a lipochrome allied to carotin, astacin, and the retinene of the 
eye; and its structure is that of a long carbon chain, containing four unsaturated 
linkages, and ending in a hexatomic ring with one double bond. Information is now 
beginning to come through that this vitamin is connected in some way or other with 
the formation of organs in embryonic development. Thus it seems that in the 
absence of sufficient vitamin A from the diet of some mammals during gestation 
there may be a complete failure to form the optic cup, and hence no induction of 
lens from the adjacent ectoderm. In 1932 at the Texas State Agricultural 
Experiment Station « Duroc-Jersey gilt receiving a ration deficient in vitamin A 
farrowed eleven pigs, all of which were completely devoid of eye-balls. Hale [121], 
who reported the case, calculated that the chance of such a result being due to 
inheritance was exceedingly small, and he was subsequently able to repeat the result 
with other gilts and sows by placing them on a ration containing insufficient amounts 
of the vitamin. Fig. 38 shows one of the pigs born with complete absence of the 
optic cup. Such pigs as had optic cups suffered from defects of vision, including 
total blindness. In view of the fact that vitamin A is, as already stated, closely 
related chemically to the lipochrome constituent of visual purple, the experiments 
have additional interest. 

“ Byeless”’ rabbits are often ascribed to Guyer and Smith [122], but their work 
only involved certain apparently inherited defects such as opacity of the lens. In 
Drosophila, of course, there is a well-known recessive gene for “ eyeless’’. 

Lack of vitamin A has also been shown to be responsible for a disturbance in 
the mechanism of normal limb-bud formation. In 1921 Zilva, Golding, Drummond 
and Coward [123] found that on an A-deficient diet some of their sows produced 
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little pigs in which the limbs were completely missing. Fig. 39 shows a pig in which 
the hind-limbs are represented by nothing but minute stringy appendages. 

Thus far we have only mentioned cases where the action of second or third 
grade organizers seems to be interfered with. But there is evidence in the literature 
that the primary organizer may also be suppressed. It has long been known that 
in the sauropsida, there are occasionally found blastoderms where an active pro- 
liferation of cells is going on but no trace of axiation appears. Primitive streak and 
neural groove never form. These blastoderms have long been called “ Anidian”’ 
(Grodzinski [124] ). It is certain that in these cases there has been a failure either 
of the formation or the liberation of the primary evocator. The natural cause of 














Fic, 39.—Limbless pigs, from pregnancy deficient in vitamin A 
(Zilva, Golding, Drummond and Coward). 


this is unknown, but Edwards [125] was able to obtain a large number by incu- 
bating hens’ eggs at subnormal temperatures. The work of Tur [87], already 
referred to, on the ectodermal thickenings of early blastoderms, is interesting in 
this connexion, for they also never develop an embryonic axis. 

Perhaps more interesting still is the recent work of Diirken [126], who describes 
cases of invagination without induction in the amphibian egg, if the dorsal lip of the 
blastopore is irradiated with ultra-violet light early in gastrulation. Here the 
normal cell-streams are proceeding uninterruptedly, but the evocation which the 
archenteron roof normally performs on the overlying ectoderm is eliminated. In 
his discussion Diirken envisages only the actual destruction of the evocator hormone, 
a possibility likely enough when the sensitivity of some sterols, such as ergosterol, 
to ultra-violet light, is remembered. But the radiation may also be thought of as 
inhibiting the liberation process which was earlier discussed. If our hypothesis 
that a protein-glycogen-organizer complex exists is true, the effect of ultra-violet 
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light upon amylases may be involved. A formal analogy to such an inhibition 
of liberation is seen in the work of van d. Laan [127] upon auxin, the formation of 
which from its precursors by enzyme action is inhibited by the action of ethylene. 
Further instances of the effect of a definite external influence in suppressing 
organizer action may be taken from the interesting experiments of Lehmann. 
Lehmann has discovered a number of specific inhibitions of morphogenesis produced 
by artificial agents which leave all the surrounding tissues unaffected. The theoretical 
basis for such work lies in the conviction that not all the tissues or organs of the 
body are passing through their maximal growth-rate points or the most difficult 
moments of their form-development at one and the same time. There exist “ critical 
points” (Stockard [128], Needham [129]) for each structure. Thus Lehmann 








Fiac. 40.—Suppression of lens-formation by narcotic (Lehmann), 
a, strong concentration. 6, weak concentration. c, control. 











Fic. 41,—Suppression of notochord-formation by lithium salts (Lehmann), 
a, lithium. 6, control. 


[130] found that trichlorbutyl alcohol (the same narcotic which has no effect on 
the action of the first-grade evocator) can abolish specifically the second-grade 
evocation of the lens by the optic cup. Fig. 40 shows three of the results he 
obtained ; on the left an embryo maintained in a strong concentration of the narcotic, 
in the middle an embryo maintained in a weaker concentration of it, and on the 
right a control embryo. It will be seen that the lens is entirely suppressed on the 
left, abnormally small in the middle, and normal on the right. Between the size 
of the lens induced and the concentration of the narcotic there goes a far-reaching 
parallelism. Equally remarkable was Lehmann’s finding [131] that by suitable 
concentrations of lithium salts, embryos could be produced completely lacking 
notochords. Fig. 41 illustrates one of these. Above is the normal cross-section, 
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showing the somites on each side of the notochord and the neural tube above it; 
below is one of the chordless embryos. All the surrounding morphological and 
histological differentiation looks remarkably normal. It must, of course, be 
remembered that the notochord is normally determined in the very same tissue 
in which the evocator is liberated, namely the invaginated mesoderm, but if 
evocation is eliminated, as in the ultra-violet irradiation experiments, the formation 
of the notochord is eliminated too. 

Anatomical and genetical literature is full of cases in which the stimulus for the 
development of a certain structure has failed; the paper of Dankmeijer [132], who 
describes the congenital complete absence of the tibia in man, may be mentioned 
among others. 

Evocators and Genes 


In conclusion, something must be said of the relation between the control of 
evocators and the genetic constitution of the organism. To embark on the shortest 
consideration of such a subject is exceedingly bold, since the whole relation between 
genetics and embryology is at issue. But a short mention of it will round off the 
general thesis of this paper. 

There is no doubt that the problem of genes and evocators carries us far 
into the unsolved problems of biology, for although we know very well that the 
individual characters of organisms, such as colour and minor variations of morpho- 
logical form, are under strict genetic control mediated through the chromosomal 
mechanism, we cannot be quite so sure about the great differences between genera 
and species, since widely different organisms are not fertile together and we cannot 
study the effects of crossing. We may, for instance, know that a gene is concerned 
with colour of the liver; we cannot be so dogmatic that genes alone decide whether 
an animal shall have a liver or a hepato-pancreas. And what evocators and the 
individuation field are concerned with are just these fundamental structures, the 
embryonic axis, segmentation, the anatomy of the limbs, &c. 

But that some kind of genetic control of evocators exists, as would follow from 
the great theoretical picture of Goldschmidt [133], is certain enough. One need 
only refer to the results of genetic abnormalities. Thus Snell, Bodemann and 
Hollander [134] and Snell and Picken [135] report abnormalities of development of 
the neural tube, especially at its anterior end, caused by chromosome unbalance. 
If male mice are X-rayed (600 Réntgen units) and then mated, a high percentage 
of the embryos resulting show a failure of the neural tube to close properly at the 
region of the brain. Fig. 42 shows an affected embryo side by side with a normal 
one. The diencephalon, mesencephalon and metencephalon usually all remain open. 
The effect is believed to be due to the segregation of an X-ray-induced translocation. 
It reminds us that our knowledge of the normal way the neural tube is formed is 
still very scanty, few workers having followed the interesting lead given by 
Glaser [136] in this direction. 

How exactly the chromosomes enter into the story with which this paper deals 
is not yet clear, but they are certainly involved. Jones [137] has drawn attsntion 
to the abnormalities of plant and animal development which may be shown to be 
connected with genic abnormality. It is interesting in connexion with the discussion 
of galls given above, that Kostoff and Kendall [138] have demonstrated irregular 
chromosome behaviour in galls produced by insects. Thus certain varieties of 
apples are characterized by well-marked mole-like projections on the surface of the 
ripe fruit, due to the egg-laying of the plum curculio (Conotrachellus nenuphar). 
The abnormal tissue, an unregulated mass of cells, is definitely different from the 
fruit tissue, because the scab fungus, for instance, will spread up to the margin of 
the galls but no further. Some varieties of apple respond to the insect’s stimulus 
{are “ competent”’) but others do not, and this tendency is transmitted to some of 
the seedlings. 
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It has long been known that X-rays, radium, ultra-violet light, heat, and other 
physical agents produce chromosomal irregularities. But in addition to these, non- 
disjunction of chromosomes has been obtained (e.g. by Mottram [139]) as an effect 
of treatment with the dye gentian violet, with tar, or with the dibenzanthracene 
derivatives, which we have already mentioned as being related both to the sterols, 
and to the evocator. The whole system of relationships is far too complicated for 
us to be able as yet to see clearly how the causal nexuses run within it, but at 
many points we come across new clues which we cannot help feeling are significant. 





Fia. 42,—Genetic failure of the neural tube to close at the anterior end (Snell and collaborators). 
1, from X-rayed parents. 2, normal mouse. 


SUMMARY 


The fundamental theme of this paper is the relation of chemical to morphological 
concepts. Morphology and chemistry can be unified in at least two obvious ways, 
first by the study of the polymeric and colloidal borderline between the largest 
chemical molecules and the smallest morphological forms ; secondly, by the study of 
the highly active stimulatory substances which function in morphogenesis itself. 
Taking the second of these two ways, some of the most important concepts in 
experimental embryology, without which the chemical analysis of development 
cannot proceed, were discussed. It was then easy to pass from the description 
of Evocation to the chemistry of the primary evocator. Masked as it is in the 
non-inducing parts of the-embryo, this substance must not only be correctly 
formed from its precursors but it must also be liberated correctly from inactive 
combination. This shows how intimately normal morphogenesis is linked with 
normal metabolism. 

Then with a leap, startling perhaps for its distance, but justified by its logic, 
the morphogenetic hormones which bring about gall-formation in plants were 
brought into the discussion. An immense field lies open there for the rationalizing 
influence of biochemistry in elucidating the structure and relationships of the 
“ cecidogens ”’. 

An account of the second factor in induction, namely Individuation, was then 
given, and the growth of neoplasms envisaged in the light of their escape from the 
influence of that adult individuation field which we believe manifests itself in such 

















77 Section of Pathology 1623 


phenomena as limb and tail regeneration. From this point of view there should be 
a difference between the incidence of cancer in regenerating and non-regenerating 
classes of vertebrates, but it is not yet possible to decide whether or not this is so. 
The significance of the chemical relationships between the carcinogens, the cestrogens, 
the sterols, and the evocator was then emphasized, and some biological phenomena 
which would be easily accounted for if the living cell could (as we must believe it 
can) transform some of these types into others, were described. 

Lastly, the far-reaching problem of Evocator Control was discussed at some 
length. Appearance of supernumerary evocators may be a normal process, as in 
some sorts of polyembryony, or it may be a pathological process. If the first-grade 
organizer is concerned, the result will be a complicated monster; if second and 
third-grade organizers are concerned, the result will present itself to the morbid 
anatomist asa Teratoma. In this latter case we have also to consider the persistence 
of competence in cells where it should have disappeared, but it is clear that the 
possible permutations and combinations of irresponsible organizers and perversely 
competent tissues will provide everything that is contained in the literature on 
teratomata ; the “ foetiform”’ theory notwithstanding. 

The converse of too many evocators is not enough, and indeed we know of 
conditions in which there is a suppression of induction. This may be of the first 
or of any subsequent grade. It may be due to nutritive factors, such as avitaminosis 
A, or to artificial irradiation, or to the action of specific substances. Its value to 
the biologist as a means of analysing the action of one part upon another part in 
development can hardly be overestimated. 

The picture was completed by a short reference to the part played by genes in the 
control of evocators. Here there is somewhat more obscurity than in the rest of 
the field, but the fact that genes are affected by carcinogens, and that they clearly 
show abnormalities running parallel with morphogenetic abnormalities, makes it 
impossible to maintain that they are not involved in the story. What is known 
about the inheritance of cancer-susceptibility would alone suffice to bring them 
prominently into it. 

The value of the study of morphogenetic stimuli lies in the fact that the 
invisible chemical variables and the visible morphological variables are being 
investigated side by side. Without in any way denying that the morphological 
level is subject to complicated laws of its own, which may be stated without explicit 
reference to physico-chemical processes, we cannot but admit that the morphological 
changes are the outward and visible signs of what is going on in the inward and 
chemical places. 
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Section of Dermatology 
President—H. W. BARBER, M.B. 


[June 18, 1936) 


Ultra-violet Light: Modified Technique.—H. MacCormac, C.B.E., M.D. 


The skin, it is now recognized, is an important, perhaps the most important, 
organ for the production of immunizing substances. It elaborates specific anti- 
bodies in response, for example, to the injection of vaccines; a non-specific reaction 
is also recognized following the action of ultra-violet light, and this seems to 
correspond with the degree of pigmentation. In the treatment of lupus vulgaris 
by ultra-violet light the results of the artificial method fall far short of those 
obtained from natural sunlight, for example at Leysin, because the degree of 
pigmentation, and the immune bodies of which it is the index, are less fully 
developed. In the light department at Middlesex Hospital this question came under 
consideration, and Miss Caraman, one of the assistants, suggested oiling the patients 
with olive oil before the light bath. It is not suggested that there is anything 
novel in this procedure—it is followed by a large number of sun-bathers, and there 
are various proprietary preparations in common use for this purpose. The results 
following oiling with olive oil have been very striking, a much more pronounced 
degree of pigmentation has been obtained and patients treated for lupus have made 
remarkable progress where this technique has been used. The two patients 
exhibited illustrate the beneficial effects of this procedure. 


Mrs. H. B., aged 62, shows a mutilating and severe tuberculosis of the hands, 
feet, and face, which began five years ago. She commenced treatment four months 
ago and has progressively improved. 


The second patient, W. B., aged 24, developed lupus on the chin when 8 years 
old. When she came under observation in January there was a hypertrophic 
patch under the chin, to which a_ half-pastille dose of X-rays was given. 
Subsequently with oiling and general ultra-violet light, the area resolved rapidly. 
In both these cases the degree of pigmentation of the skin is well marked, and to 
this the unusually good results are attributed. 

It is difficult to explain this paradox, because the oiling would seem to 
screen the patient from the chemical rays. Professor Russ has kindly made some 
experiments for me on the effects of ultra-violet light on an oiled skin. Uhlmann, 
of Copenhagen, has suggested that there is a pigment-producing factor and an 
erythema-producing factor in the ultra-violet light spectrum, and if his view is 
correct it can be assumed that the olive oil cuts out the erythema effect, permitting 
larger doses with a greater degree of pigmentation. Professor Russ’s experiments 
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seem to disprove this theory, for he found that the oiled skin developed erythema to 
an equal degree with the unoiled skin. It is, however, the fact that oiled skin in 
lupus patients—and probably in normal people—does become more pigmented. The 
oiling is therefore in the nature of a prophylactic treatment which merely allays the 
erythema reaction, allowing heavier doses of ultra-violet light, with consequent 
increase of pigmental and enhanced curative results. The photograph of the spectra 
taken by Dr. Russ (see figure) demonstrates that a thin film of oil on quartz, such 
as would be applied to the skin, cuts out very little of the ultra-violet components. 


Dr. J E. M. WIGLEY said Dr. MacCormac had mentioned that olive oil was used largely 
in some places for sun-burning; he (the speaker) thought that specially applied to Sydney in 
Australia. There, however, he understood, coconut oil was used rather than olive oil, with 
the idea of getting pigmentation with less rays. More cases would require to be analysed 
before a due assessment could be made as to the method. 


Acanthosis Nigricans.—HuGu Gorpon, M.C., M.R.C.P. 

Patient, male, aged 45. 

History.—About four months ago the patient noticed an increasing irritation and 
thickening of the skin of the small of the back. 

In October 1935, he was operated upon for gastric trouble of a year’s standing. 
He was found to have carcinoma of the pylorus arising on a peptic ulcer. A growth 
the size of a half-crown was found, together with secondary growths in the mesenteric 
glands. The liver was not palpably invaded. Pathological report : “ Specimen 
revealed highly scirrhous mucus-secreting carcinoma.’ Gastrectomy and gastro- 
jejunostomy were performed. Since the operation the patient’s general condition 
has much improved, and he is now able to eat what he likes. He sought advice on 
account of irritation and generalized thickening of the skin. 

On inspection this is seen to be a typical case of acanthosis nigricans. In the 
axille, groins, and neck the skin is thickened, rugose, and deeply pigmented. There 
are numerous filiform warts and ordinary warts. 

The patient has considerably improved since he was first seen, two months ago. 
His back was then slightly lichenified and extremely irritable. The pigmentation 
is definitely less than it was. 

Irritation is a symptom which has not commonly been mentioned in this 
condition. In a case recently shown in America, however, it was a prominent 
feature. 

The most common cause of acanthosis nigricans of the so-called adult type seems 
to be grave disturbance of the suprarenal mechanism. In practically all the 
recorded cases this has been a carcinomatous involvement following a carcinoma 
of the stomach. This patient is a very clear example of this type of case. In cases, 
however, of the so-called juvenile or benign type, no demonstrable disturbance of 
any endocrine system has been recorded. We appear, therefore, to be still in 
ignorance of the exact «etiology of the condition. 


The PRESIDENT said that when the late Professor Bloch was in London he (the speaker) 
had shown a typical case of acanthosis nigricans, and discussion ensued as to the causation 
of the peculiar changes which took place in the skin. One view put forward was that 
mentioned by Dr. Gordon, namely, that the changes were due to involvement of the 
suprarenals and the abdominal sympathetic by the abdominal growth. Bloch, however, 
favoured the view that the malignant tumours produced a toxin which acted on the endocrine 
sympathetic system. This received support from a case of deciduoma malignum, reported 
by Spietschka, in which removal of the tumour was followed by the disappearance of the 
cutaneous changes; in this case mechanical involvement of the abdominal sympathetic was 
clearly absent. 
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? Bullous Lupus Erythematosus.—HvuGH Gorpon, M.C., M.R.C.P. 


This patient, a girl aged 7, was first seen four years ago, when she had a recurrent 
vesicular eruption on the nose. This was taken to be herpes recurrens, and 
disappeared after three X-ray treatments. 

She was seen again recently with a history that three months ago blisters had 
appeared on the face, hands, and feet, and had persisted ever since. 

On examination there is found on the face a lesion about 5 cm. in diameter 
with a depressed centre slightly atrophied and a telangiectatic edge. On the nose 
there are four big vesicles grouped together. On the back of both hands there are 
about half a dozen lesions varying in size from 1 to 5 cm. in diameter. When 
first seen some two weeks ago these had the appearance of a bullous erythema 
multiforme. They have now altered in that the centre is showing signs of definite 
atrophy and the edge, which was markedly bullous, has now subsided, becoming 
slightly solid. On the back of both calves are smaller lesions which have become 
rubbed and infected and are now showing superficial ulceration. Subjective 
symptoms are slight. Unfortunately it has been impossible so far to procure a 
biopsy. 

Erythema multiforme, hydroa xstivale, and bullous lupus erythematosus have 
been considered as possible diagnoses ; of these the last seems the most probable. 

Result of general examination negative. General health appears perfectly 
normal; Mantoux reaction completely negative ; no hematoporphyrin in the urine. 


Disceussion.—Dr. W. M. HEWETSON said that Sir Archibald Garrod, in his book, 
mentioned that it was extremely difficult to find hwmatoporphyrin in the urine; he said that 
it was a normal constituent in excessively minute quantities, and that of the twenty cases 
reported up to 1921 several showed no increase in the amount of hematoporphyrin in the 
urine. The appearances in the present case corresponded with Garrod’s descriptions of cases. 


Dr. A. M. H. GRAY said that this appeared to be a difficult case in which to make a 
diagnosis. Of the suggestions offered he inclined to that of hydroa estivale. It was curious 
that the condition should begin so suddenly and severely at the patient’s age without having 
caused any previous trouble. It seemed clear that there was a group of cases unassociated 
with hematoporphyrinuria. The puzzling feature in this case was that of the lesions on the 
legs. Inquiry showed, however, that one day the child had been sent out in short socks, and 
on that occasion both the lesions came up in blisters, suggesting, therefore, that light might 
have been a facior in the causation. 


Dr. LOUIS FORMAN said he understood that each lesion had existed for some months. He 
thought the spots were unlike those of hydroa estivale, in which the lesions healed up readily 
and fresh ones appeared in different areas. He thought each area presented lupus erythema- 
tosus lesions of an unusual type, the type in which blisters and scarring occurred as in 
Senear- Usher's disease. 


Dr. H. W. WILSON asked whether this might not be erythema multiforme followed by 
granuloma annulare. 


The PRESIDENT said that his own view corresponded with Dr. Wilson’s suggestion. He 
regarded the eruption as a bullous erythema multiforme, in which some of the lesions were 
undergoing a transformation into those clinically indistinguishable from granuloma annulare. 


Dr. STOKES (Philadelphia) said he was impressed by the fleshy character of these lesions. 
The President’s suggestion would find a fertile soil in Philadelphia, where Dr. Wildman had 
interested himself in infiltrative lesions, such as erythema multiforme and erythema 
diutinum. During the last four or five years he (the speaker) and his colleagues had seen 
six cases of the condition in which the duration was longer, and the dense pad-like infil- 
trations on the dorsum of the fingers had become confluent from their gradual extension. 
But the condition in the present case looked like an acute development of a similar process. 

The suggestion of erythematous lupus was difficult to dispose of, unless the process had 
been watched in the bullous stage. 
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Dr. Harry E. ALDERSON (San Francisco), said that in California many cases of 
granuloma annulare were seen. Most of those he had seen had not presented much 
inflammation ; the process had developed very slowly, and never at any time had there been 
an acute reaction. There were some varieties, such as that just mentioned by Dr. Stokes, 
in which the occurrence of the lesions might be preceded by acute inflammation. 


ADDENDUM.—From subsequent study on the patient while in hospital there is 
no doubt that this is a case of hydroa estivale. [H.G.] 


Ulceration of the Leg and ? Myositis Ossificans.—ELIZABETH Hunt, 
M.D. 


L. P., a married woman aged 61, has a small superficial ulcer on the internal 
surface of the right leg. She was first seen three months ago, when she complained 
of great pain in the leg and stated she had had the ulcer for eight months. Her 
teeth were very septic; since then she has had them extracted and the mouth 
cleaned. 

The ulcer, situated at the junction of the middle and lower thirds, was indolent- 
looking, about 1 in. in diameter, and $ in. deep, with shelving sides; and the base 
appeared to be occupied by a yellow slough. On closer inspection it was found 
that the base was in reality hard and bony, and formed part of a bony mass extending 
for some inches above and below the ulcer. Other similar bony masses could also 
be felt in this leg at the same level, as if encircling it, and in the left leg also at the 
same site, but less extensive. 

The treatment given was rest, swabbing with eusol, ultra-violet light on alternate 
days in very mild doses after a preliminary application of a 2% silver nitrate 
solution, and very occasionally the silver nitrate stick to exuberant granulations. 
The patient was also given one lemon daily and her milk intake was restricted. 

Apart from this trouble in her legs the patient is apparently a normal healthy 
woman. Blood-pressure 150/84. 

She has had one child, now aged 37. After the birth she was in bed for six 
months with “ white legs.’ Twenty-three years ago she had an ulcer of the leg, 
and another five years ago; both of these healed quickly. Four years ago she had 
phlebitis” in the same leg, and she states she has had lumps round the calves of 
her legs for years, but they did not cause pain. 

X-ray report: “A large irregular network of calcification spreads around both tibiw 
and fibulz at junction of middle and lower thirds. It does not appear to follow 
the line of the larger blood-vessels. I cannot suggest the nature of the condition.’ 


Discussion.—Dr. I’. PARKES WEBER said he assumed that this was a calcareous deposit, 
not a deposit of bone. It was not limited to the ulcerated limb and therefore it could not be 
entirely secondary to the ulceration. But the calcification might have predisposed to the 
occurrence of the chronic ulcer. The radiograms suggested that the calcareous deposit was 
in the subcutaneous tissue and not in the muscles or in connexion with the periosteum or 
the bone, and that it constituted a very peculiar kind of subcutaneous “ calcinosis.” He 
had never seen a case of what was generally known as subcutaneous calcinosis with this 
distribution and with this limitation to the legs. 


Dr. L. FORMAN agreed that the calcification was in the subcutaneous tissue and along 
the walls of the greatly dilated veins; he thought there might be a deposition of calcium in 
the walls of the veins. The patient had had bilateral phlebitis, with subsequent dilatation 
of the veins, and calcification might occur in an inflamed or damaged blood-vessel. 


1 Later: A stereoscopic photograph of the right leg shows that the calcified muss is subcutaneous 
and forms a collar, as it were, around the leg. 


OcT.—DERMAT. 2 * 
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Dr. J. T. INGRAM said that this condition was not very uncommon, i.e. calcareous 
deposits in a dense round-celled infiltration round varicose veins. He had had such a 
condition examined by X-rays more than once. 


Dr. STOKES said he wondered whether dermatologists in England had had experience of 
a calcium-restricted diet in acidosis and in calcinosis of the skin, whether local or general. 
It might be valuable to consider the therapeutic administration of ammonium chloride and 
ketogenesis, if the present patient was not too old to stand up to it. He wondered whether 
members had had an experience of the method in calcinosis of the skin or sclerodermiia. 
He and his colleagues would like to know the European experience in this matter. 


Dr. PARKES WEBER said that if the subcutaneous calcification in this case was 
connected with the veins, the case was a remarkable one of phlebolith-formation—extensive, 
but limited to the affected region of the two legs. He had never heard of a special diet 
having been of use, or even having been tried, in cases of phleboliths. 


Pseudo-elephantiasis: Milroy’s Disease.—ELIzABETH Hunt, M.D. 


E. B., female, aged 45, has suffered for ten years from swelling of the lower 
limbs, and from formication and irritation in the legs, especially at night. 

When first seen a year ago, both legs were uniformly swollen, firm, but not 
noticeably indurated ; the skin was smooth and its colour natural. The patient 
complained of pain in the back and lower abdomen. 

Since then she has had massage for the legs, the result of which seems to have 
been that the legs are softer, and now show pitting on pressure, but their size is 
not reduced, and the symptoms are not relieved. 

The patient is a sterile married woman. She has had small fibroids, but the 
gynecologist considered that there was nothing in the pelvis to account for the 
condition of the legs. She has not been abroad; her Wassermann reaction is 
negative. 


I have made a diagnosis of trophcedema (Milroy’s disease), and in favour of this 
diagnosis there is a familial history of a paternal aunt who suffered in the same 
way. Patient is an only child. 


Discussion.—Dr. AGNES SAVILL said that an additional advantage would be obtained by 
the use of vaginal diathermy and the sinusoidal current. The latter should be passed up one 
leg and down the other for from fifteen to twenty minutes thrice weekly; the diathermy 
should be given twice a week. 


Dr. PARKES WEBER said that the edema of the legs in this case was a well-known type 
of the Nonne-Milroy-Meige syndrome, the type occurring mostly in young women of 18 to 
22 years. Cases of the kind had been shown occasionally at different Sections of the Society, 
either one or both legs being affected, with or without family history of the affection. No 
treatment—certainly no surgical treatment—was worth trying with the idea of getting rid 
of the wdema permanently. He thought that, if the patient was kept in bed for some time 
and slight massage carried out, the edema would disappear temporarily, but it would reappear 
when she got up again. She should be protected from the development of really excessive 
cedema and ultimate elephantiasis by some proper use of bandages for the legs. 


Dr. J. D. ROLLESTON agreed with Dr. Parkes Weber’s remarks about this condition in 
which he had been interested since he had shown in 1917 at the Clinical Section a case of 
Milroy’s disease. It was important to realize that these cases might be not only familial 
but sporadic, and he thought he was right in saying that the familial cases were the rarest, 
so that it was not necessary, in order to confirm the diagnosis, to seek for another case of the 
kind in the same family. This patient had not,.he thought, suffered much from the 
condition, and Milroy in his paper some years ago” had instanced the useful and distinguished 
lives led by many of the victims of the disease. 


1 Proceedings, 1916-17, 10 (Clin, Sect., 39). 
2 Journ. Amer. Med. Assoc., 1928, 91, 1172. 
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Congenital Ectodermal Defect : Hyperkeratosis of Palms ; Atrophy 
of Nails and adjoining Skin over Dorsum of Terminal Phalanges ; Micro- 
dontism ; Cicatricial Alopecia.—G. B. Dow1LinG, M.D. 


The patient is a man aged 28. His parents were not related. 

The changes made their appearance when he was aged about 20; they then 
affected the hands. In addition the hair has become gradually thinner. The teeth 
were always small ; he now has only one molar left, sound, but very small. 

The palms are hyperkeratotic, red and scaly; the nails are atrophic, and the 
skin on the dorsum of the terminal phalanges is also atrophic. There is marked 
hyperhidrosis. The scalp is the seat of diffuse cicatricial alopecia. 


Dr. F. PARKES WEBER agreed that this was an ectodermal defect, showing itself by 
hyperkeratosis of the palms and by some abnormality in the hairy scalp. Such ectodermal 
defects “ran into’’ each other so much that they could only roughly be divided into different 
types. The present case was of the same type as that of a young woman whom he now had 
under observation. In her case there was irregular hyperkeratosis of the palms of the 
hands and soles of the feet; although she had not any scar-like changes on the scalp, she 
had an abnormal condition of her scalp-hair. 


Congenital Developmental Malformation (Type described by Dr. M. S. 
THOMSON).—G. B. DOWLING, M.D. 


Patient, female, aged 22. 

History.—She was told by her mother that when she was a baby the condition 
first appeared on the wrists and thighs in the form of round white patches, and as. 
long as she can remember the face, wrists, hands, and feet, have been red and blotchy. 
At about the age of 13, rough patches began to appear on the face, wrists, and 
ankles, and these have persisted. During the past few years some of these patches 
have developed thick horny crusts, which fall off after they have attained a certain 
size, to re-form almost immediately. They are more troublesome in the summer 
than in the winter. She has never been able to tolerate sunlight, which brings on 
a bright red rash like measles, and she has never been pigmented. The hands have 
always been congested, the fingers thin and tapered, and subject to chilblains in the 
winter. The skull is small; she can never get a hat small enough. She lost her 
teeth at the age of 16. Her general health appears to be good. Menstruation is 
normal. 

She has recently become increasingly deaf, a condition which Mr. W. H. Mill 
attributes to early otosclerosis. 

Family history.—The patient’s father and mother are unrelated: she has three 
brothers; the youngest had red hands as a child and at one time was subject to 
chilblains. 

On examination.—The hands are deep red, the fingers slightly tapered. On the 
dorsal aspect of the interphalangeal joints the skin is rough and appears atrophic. On 
the dorsum of the hands towards the wrists numerous white spots are seen, discrete, 
or confluent to form patches of irregular outline. The white spots are more numerous 
on the back of the wrists, and immediately adjoining part of the lower end of the 
forearms ; here the congestive redness fades but it is again present on the back of 
the elbows, on which are also found small rough horny spots. The white areas are 
seen also on the non-congested part of the forearms, and they extend up the arms to 
the axille and on to the side of the chest. On the upper arm and thorax they are 
seen as white spots of about the size of a lentil. Here the resemblance to the 
raindrop appearance of arsenical pigmentation is quite close. 

The palms are moist and more horny than normal, and the natural folds are 
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accentuated. The nails are brittle and longitudinally striated. The skin of the 
extensor aspect of the exposed parts of the arms and forearms is xerodermatous and 
rough. 

On the face, neck, and chest the mottled appearance is very evident, and is seen 
in the same way to be made up of white spots on a bright red background. There 
is in addition a considerable amount of pigmentation which increases the variegation 
of the clinical picture. The changes extend to the borders of the ears. On the 
temples and forehead, over the left malar bone, and on the chin, there are altogether 
about a dozen of the rough patches to which reference has been made. 

On the dorsal aspect of the feet there are pronounced changes. In addition to 
mottling similar to that already described on the face and arms, there are several 
hyperkeratoses, two large crusted lesions and a few smaller ones and atrophy. The 
skin of the legs is harsh, dry, and atrophic. On the front of the knees the vascular 
mottling reappears, and there are small irregular keratotic lesions, like those on 
the elbows. On the inner aspect of the thighs there is coarse reticular pigmentation, 
similar to livedo. This pigmentation has evidently replaced the livid mottling of 
infancy of which the patient has been told by her mother. White spots like those 
seen on the upper arms and thorax are present on the thighs. 

Apart from the cutaneous picture the most striking feature of the case is marked 
microcephaly. The features also are very small. The hair is rather scanty. 

The case is one of the type of which Dr. M. 8. Thomson has recently published 
a full description under the name of poikilodermia congenitale. The present patient 
is seven years older than Dr. Thomson’s oldest patient and illustrates the further 
changes that will probably develop in his cases. These consist of an accentuation 
of the xerodermatous change and the occurrence of hyperkeratotic lesions resembling 
senile keratoses. The picture begins to resemble xeroderma pigmentosa in several 
respects, though pigmentation on the xerodermatous skin is lacking, or is at least not 
pronounced. The exposed parts are chiefly affected by this change; the skin is dry, 
harsh, and atrophic ; there is a well-marked degree of sensitivity to light, and rough 
keratotic patches are appearing in numbers. 

The condition is evidently a congenital-developmental malformation, as Dr. Parkes 
Weber suggested at the meeting at which Dr. Thomson’s cases were presented? and it 
would be desirable to incorporate that fact somehow in the name. I am sorry that 
Dr. Thomson has seen fit to add to the list of poikilodermias, which are already too 
numerous. Moreover, the dermatosis which he has described and which appears to 
be quite unlike any other, is certainly not related to Jacobi’s disease or any of the 
other conditions to which the name of poikilodermia has been attached. 

Microscopical sections of two keratotic lesions show exactly the same changes, 
namely, accumulation of horny material with some parakeratotic cells upon an 
epidermis which otherwise shows no deviation from normal. Thus the histological 
changes are not those of senile keratoma. 


Discussion.—Dr. H. W.° GORDON said that about three years ago he had been asked to 
see a patient in the Cancer Hospital who was suffering from a condition which he, at that 
time, did not recognize, but which he now realized was the same as that in the cases under 
discussion. The patient was a man, aged 45, who had suffered from skin trouble all his lie. 
Scattered all over his body were keratoses, some of which had become epitheliomatous; the 
diagnosis had been confirmed by microscopical examination. 


Dr. F. PARKES WEBER considered that Dr. Dowling had put this case into its proper 
position ; the difficulty was to give it a correct name. He thought it doubtful whether 
Thomson's term “ congenital poikilodermia ” would be ultimately accepted; it was a form 
of congenital-developmental abnormality, which might well be called “ poikilodermia-like.’” 


1 Proceedings, 1936, 29, 453 (Sect. Derm. 33). 
21 would suggest the term “congenital-developmental telangiectatic poikilodermia-like abnormality 
of the skin’ (Thomson and Dowling). 
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Sarcoid.— Louis ForMAN, M.D. 


Female, aged 29. Two years’ history of small bluish-red nodules in the dermis— 
showing yellow on glass pressure—on the back, shoulders and extensor aspects of the 
limbs. 

Tuberculin reaction, Mantoux bovine tuberculin 1: 5,000 strong positive ; 
human tuberculin 1 : 5,000 positive. 

Skiagram of chest and hands negative. 

Microscopical examination.—In the corium are well-defined areas containing 
endothelial cells, with very little surrounding reaction. Within these areas the 
connective tissue is degenerated and the endothelial cells themselves show some 
degeneration. 


The PRESIDENT said that the diagnosis of “ sarcoid” did not seem to be consistent with 
the strong tuberculin reaction. 


Parapsoriasis Varioliformis.—Lou1s ForMAN, M.D. 


Male, aged 67. Three months’ history of numerous firm dark red papules on the 
arms, legs and buttocks, becoming necrotic and leaving a superficial scar. Patient 
is ichthyotie and has an enlarged skull (? Paget’s disease). He had been given iodide 
gr.5, t.d.s. by his doctor, but has not had this during the past month and fresh 
papules are constantly appearing. 

_ Microscopical examination of a papule shows «edematous and disorganized 
epithelium. The corium is cedematous, with a dense infiltration of lymphocytes and 
hemorrhages. Deep in the corium is a large necrotic area with a fibroblastic 
surround and hemorrhages. No micro-organisms were to be seen in sections stained 
by Gram's method. 


Discussion.— Dr. GRAY said he thought that this condition might be the acute necrotic 
form of pityriasis lichenoides; the initial lesions were very much of that type. The unusual 
feature in this case was the distribution. 


Dr. STOKES said he thought this case was within the range of variability seen in the 
Habermann syndrome. It was unusual to see quite so much destruction and scar formation. 
The fact that the man had a number of scars, and said that he had had lesions over his chest 
for a long time made him (the speaker) wonder there was not here an exacerbation of the 
condition called dermatitis acne chronicum. Hé advised treating it as such. 


Poikilodermatomyositis.— GODFREY BAMBER, M.D. 


4, was a healthy child until September 1934, when she had 
an eruption of herpes zoster on the trunk. About a month later her mother noticed 
that her arms seemed weak and that at times her fingers went white and “ dead,”’ 
and at other times blue. About eight months ago a rash came on her hands and 
face. Since then the rash has spread and the muscular weakness has become more 
evident. 

When I first saw her two months ago she showed the following signs : There 
was a scleroderma-like stiffness of the skin and subcutaneous tissues of the face and 
upper limbs. The face was almost like a mask; erying and smiling made little 
change in its appearance. On the fingers and hands, which were held in a slightly 
flexed position, the stiffness caused some limitation oi movement. The tenseness of 
the skin and subcutaneous tissues extended over the forearms and gradually faded 
away on the upper arms. The limbs showed some wasting of the muscles; this 


V. H., a girl aged 104 
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was most noticeable in the thighs, which were hardly thicker than the legs below 
the knees. The changes in the tissues limited the amount of movement at the 
joints; the elbows could not be completely extended by either active or passive 
movement, and, with bent knees, the thighs could only be brought up at right angles 
to the trunk. All reflexes were present. The face, hands, forearms, patellar, and 
malleolar regions—and, to a less extent, the upper arms—were blotchily erythematous. 
Closer examination showed the erythema to be due to the presence of numerous small 
capillary telangiectases. In the erythematous zones were a few, scattered, white 














Poikilodermatomyositis. 


depigmented, ? atrophic, macules. On the wrists these pale patches were larger 
and resembled the lesions in white-spot disease. On the sides of the neck, the lower 
and outer parts of the abdominal wall, the thighs, and round the knees, the skin 
was deeply pigmented, the pigment being arranged in a reticulate fashion and the 
intervening spaces, especially on the neck, looking slightly depressed. Except at the 
knees, where the pigmented zone surrounded the telangiectatic area, there seemed 
to be no relation between the pigmentation and the telangiectases, also there was no 
history of any preceding inflammatory process on the pigmented areas. No small 
red papules, described by Gougerot as the primary lesion in poikilodermia, were seen. 
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Blood-count: R.B.C. 4,840,000; Hb. 75%; C.I. 0-78; W.B.C. 14,200; 
polys. 76% ; lymphos. 22% ; eosinos. 2%. 

While the patient has been in hospital the stiffness has diminished. 

The diagnosis rests between sclerodactylia (Sellei’s acrosclerosis) and poikilo- 
dermatomyositis. Suggesting the former is the fact that vasomotor symptoms were 
noticed early. Telangiectases and reticulate pigmentation may also be found in 
this condition. There are, however, no obvious trophic changes in the distal 
phalanges. The muscular wasting is widespread, and I regard the condition as being 
a type of poikilodermatomyositis. Incidentally Sellei stresses the point that 
acrosclerosis does not occur in children. 


_ Discussion.—Dr. DOWLING said he thought that the condition was typical of the title 
given; examples had been shown by Professor Witts two months' ago and by himself* in 
February. In all the three cases shown to the Section recently the skin changes seemed to be 
exactly the same ; a slight sclerotic thickening was present in well-defined positions, especially 
along the extensor aspects of the limbs, the face, and the neck. The telangiectatic changes 
and the reticular pigmentation on the neck were also very characteristic. There was an 
absence of the lichenoid papules seen in Jacobi’s poikilodermia. Judging from these cases 
poikilodermatomyositis could be claimed as a disease sui generis, and should not be confused 
with any other condition called poikilodermia. It was the condition that had originally been 
called dermatomyositis. 


Dr. INGRAM said this case was very similar to one of his own, except that his patient had 
follicular—almost tuberculide—lesions on the backs of the hands and on the face. In this 
present case, as in his own, there was marked hypertrichosis of the forearms, which seemed 
to be of signficance, and in his case also there had been some fever. 


Dr. P. B. MUMFORD said that it was necessary to exercise care before accepting the 
muscular change accompanying the skin manifestation as being invariably the primary 
phenomenon. Sometimes it was secondary to interference with movement. In the cases 
now under review the muscular change might well be secondary to the mechanical 
impairment of joint flexion and extension, i.e. a disuse atrophy. 


The PRESIDENT asked whether the sedimentation rate had been ascertained in 
Dr. Dowling’s and Dr. Ingram’s cases. 


Dr. DOWLING said that the sedimentation test had not been applied in his case. Ina 
number of cases the test which seemed to be positive was the presence of creatin in the 
urine. In his case, as well as in a second more recent case, there had been creatinuria. 


Dr. INGRAM said that the disturbance in creatin metabolism and the early muscular 
symptoms suggested a primary muscular disturbance with a secondary skin involvement. 
The muscular changes were not secondary to disuse. He thought that Dr. Bamber should 
have a biopsy carried out. 


Dr. DOWLING, in further comment, said it was possible that the muscular degenerative 
changes and the skin changes might be due to a common cause; he did not think one could 
be said to be secondary to the other. A number of cases had been recorded in children. 
Many of the patients had died, but milder chronic cases were known to have recovered, with 
permanent residual weakness. 

The patient whom he had shown in March appeared to be improving. 


Dr. BAMBER (in reply) said that the sedimentation rate of this girl was practically 
normal. Her temperature occasionally rose to 99°F. He had hoped to show another child, 
aged 12, suffering from the same condition, but her illness had run a more rapid course, 
with a persistent elevation of temperature rising in the evening to about 100° F., and a 
very rapid fall in the sedimentation rate, and had terminated fatally in bronchopneumonia. 
There was a possibility of nervous iuvolvement, as in the first child the illness had been 
preceded by herpes zoster, and she was emotionally unstable. In the second child the 
illness had begun with symptoms suggesting a diphtheritic palsy, but the neurologist said 
that the lesion was not a peripheral neuritis, but was in the cord. The brain and cord had 
been kept for section, and he hoped to have a more accurate knowledge of the seat of the 
lesion. If there was a nerve lesion it would account for the muscular wasting. 


1 Proceedings, 1936, 29, 1291 (Sect. Derm., 83). 
2Id., p. 714 (Sect. Derm., 54). 
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Hydroa Aéstivale.—Gracre M. GrirritH, M.B. 


John C., aged 5 years and 3 months; Frank C., aged 3 years and 6 months. 

These children have a bullous eruption on their feet and hands. The bulle are 
chiefly present on the parts of the feet exposed to pressure from shoes and walking, 
and the surfaces in contact with adjoining toes. On the hands, the bull# are at the 
finger-tips and other pressure points. The freshly-formed bullw contain clear 
yellowish fluid; in some the fluid is blood-stained. The bulle come in successive 
crops from about May each year, and last until about October. They are completely 
absent during the winter months. A few bullg become infected and contain pus; 
the majority burst, dry up, and heal. 

The feet and hands do not show any marks of previous attacks. There are no 
scars on the skin. There is no abnormal pigmentation of exposed parts of the skin, 
and exposure to sunlight causes only redness and burning—no “ tanning.’’ The 
bullae do not appear on parts of the body exposed to direct light, nor after the redness 
following exposure to sunlight. They are most severe on the covered parts of the 
feet—parts covered by shoes and stockings—not exposed at all to light. 

General examination of the children show them to be similar in appearance, 
fuir, blue-eyed, and like their mother. They both have small, opaque-looking teeth, 
with some early caries. They both bruise easily, and at present show one or two 
bruises from slight injury. They show no enlargement of the liver or spleen and no 
abnormality in any other region was noticed. 

Other examinations (Dr. W. W. Payne) :— 

Urine.—Frank and John: No spectra or hematoporphyrin either directly or on 
acidifying and extracting. 

Feces.—Frank and John: Microscopically nothing abnormal was seen. Test for 
occult blood (benzidine) negative. John’s extract showed a well-marked hxemato- 
porphyrin band spectroscopically. Frank’s extract showed a definite but less 
intense absorption band of hamatoporphyrin. 

Blood-counts: John: R.B.C. 3,350,000: Hb. 61%; C.I. 0°9. Platelets 66 per 
1,000 R.B.C. Platelets 221,100 per c.mm.; Reticulocytes 0 per 1,000 R.B.C.; 
W.B.C. 8,300. Differential: Polys. 50%; lymphos. (large) 46% ; monos. 4%. 

Frank: R.B.C. 3,800,000; W.B.C. 11,600; Hb. 70%; C.I. 0°9. Platelets 76 
per 1,000 R.B.C. Platelets 291,800 per c.mm.; Reticulocytes 1 per 1,000 R.B.C.; 
slight anisocytosis present. Differential: Polys. 24%; lymphos. 72%; monos. 4%. 

Family history.—The mother (aged 36) says she suffered from a similar condition 
in her childhood, and still has mild attacks in hot weather. Her father and two 
brothers suffered in the same way. She knows nothing of the history of her father’s 
parents or other relatives. There is nothing of a similar kind in her husband’s 
family. There is no consanguinity. None of her family suffers with crippled joints. 
One brother who has this skin condition is deaf, and another brother who had it 
died of tuberculosis. All the members of her family have soft teeth, which decay 





Maternal grandfather. Maternal grandmother. No consanguinity. 
~ os 
' - Te _— | am 
| | | | | 
? é ? é 2? Mother = @ Father. No consanguinity. 
| | 
é é 
John (5) Frank (3) 


early and have white patches. All her family have fair hair which turns prematurely 
grey. She herself suffers from marked vasomotor circulatory instability. She blushes 
excessively, and has frequent headaches. She has marked blueness and numbness of 
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the hands in cold weather; her ankles are thick and cyanosed, and her legs are 
deeply mottled. Her feet are cold and bluish. 

Previous history of children—John at 6 months (August 1930) began to have 
blisters or his legs, noticed when he began kieking when lying out of doors. Then 
blisters came on his buttocks and other parts, which became chafed. The blisters 
on the buttocks cleared up after giving up the use of napkins. The next summer 
blisters came on his feet when he began to walk. All traces of the blisters 
disappeared after about September. He never had any on his face or shoulders. 
His body bruised very easily ; the slightest injury or squeeze left a mark. At 2 years 
of age he passed blood in his water, and on another occasion he passed blood with 
his motion, following an attack of abdominal pain. Neither condition has ever 
recurred to be noticeable. He was never jaundiced. 

Frank had a similar history to John, and he has recently passed blood with his 
motion following an attack of abdominal pain with slight fever. 

The salient points in these cases are: (1) The hereditary and congenital factors 
in the history. (2) The presence of hematoporphyrin. (3) The distribution and 
character of the eruption more suggestive of epidermolysis bullosa than of hydroa 
wstivale. (4) The recurrence of the attacks yearly from May to October with 
complete absence during the rest of the year. 





Discussion.—The PRESIDENT said he did not doubt that the diagnosis of the second case 
was epidermolysis bullosa. The question was as to a connexion between that and true hydroa 
estivale. Dr. Cockayne in his book,! pointed out that there might be a relationship between 
the two. It was curious that the lesions appeared only in the summer. 


Dr. INGRAM said he thought that the condition might be better termed an ectodermal 
defect. It would be strange for epidermolysis to persist without scarring. 


Dr. W. N. GOLDSMITH said that in epidermolysis bullosa there was often a remarkable 
fluctuation in the ease with which trauma caused blisters, and the factors underlying that 
fluctuation were not clear. One case of his own, in a boy, was much worse in the summer ‘ 
there was considerable hyperidrosis. He thought trauma more easily caused blisters 
2 when the epidermis was saturated with sweat ; and that might explain the association 
with summer. 


1 

D Acrosclerosis associated with Raynaud’s Syndrome.—H. C. SEMon, 
8 M.D. 
S 


' The patient, a single woman, aged 59, has noticed swelling and stiffness of both 
t legs for a period of about twenty years. The onset appears to have been insidious, 
y and is not attributed to any definite cause. 


The condition, which interferes with walking and free movement of the ankles 
and toe-joints, is associated with numbness and tingling, and the occasional 
appearance of “ dead, white and blue fingers and toes, especially after the bath.” 
Breathlessness on exertion is also complained of. 

Both lower limbs below the knees are the site of an apparently sclerodermatous 
process, associated with the characteristic fixation of the epidermis, a glossy surface, 
and, in this case, patchy, pigmented deposits. Additionally, the toes and anterior 
and posterior éxtremities of the feet are cold, and suggest atrophic and circulatory 
changes of the Raynaud type. There is no sclerodactyly. 

The case seems to conform in most particulars to those described by Sellei 
y as meriting close differentiation from sclerodermia, in which the patches are 
28 
of 1 “ Inherited Abnormalities of the Skin and its Appendages,” Oxford, 1933. 
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asymmetrical, alabaster-like, sharply defined, round or ribbon-like lesions, in which 
pigment displacement (vitiligo), is common (ef. “ Recent Advances in Dermatology,” 
W. N. Goldsmith, pp. 491-3). In the latter there are no vascular disturbances like 
those so definitely described by this patient. 

The patient was seen in consultation for the first time, a month ago, and was 
given an ovarian follicular hormone in tablet form for oral administration. There 
appears to have been a definite improvement, both in the degree of local fixation of 
the skin and implicated joints, and in the subjective symptoms of tingling, numbness 
&c., which have persisted hitherto uninfluenced by thyroid and other medication. 

In the event of eventual failure to cure or alleviate by ovarian or other extracts 
such as acetylcholin, padutin, and the most recent, glanducutin, reeommended by 
Sellei, is this a case in which lumbar ganglionectomy should be advocated ? 


Discussion.—Dr. A. M. H. Gray asked whether dermatologists were to adopt the 
classification of Sellei with regard to this disease. He (the speaker) found considerable 
difficulty in being able to disentangle the cases of sclerodermia into Sellei’'s two groups. 
Did this patient have no treatment beyond hormones? Did she not also have massage? 
He thought massage was more likely to do good than hormones. He protested against the 
idea that sympathectomy should be performed for all peripheral] diseases of the skin. 


Dr. F. PARKES WEBER asked what had been the effect of lumbar sympathectomy in such 
cases at University College Hospital. Sir Thomas Lewis had suggested that cases of 
sclerodactylia (or symmetrical sclerodermia) which were associated with Raynaud-like 
phenomena might be explained on the supposition that the angiospastic phenomena led to 
the sclerodermia. He (I. P. W.) had thought that the two features were dependent, not one 
on the other, but, both of them, on some common, though unknown, cause. 


Dr. GRAY said that Sir Thomas Lewis had told him that he had not had sufficient 
experience to dogmatize about the results of sympathectomy in these cases. 


Dr. MUMFORD said he had seen two similar cases in which sympathectomy had been 
carried out on both upper and lower limbs, but had produced no greater improvement than 
a transient warming of the limbs for a few hours. 


Symmetrical Pigmentary Syphilide.—H. C. Semon, M.D. 


A married woman, aged 31, first attended the Royal Northern Hospital, 
August 20, 1935, having an indurated ulcer involving the posterior vaginal wall. 
Spirochetes were present and the Wassermann reaction was positive. 

After two novarsenobillon injections of 0°3 grm., an irritable rash appeared on 
the backs of the forearms and neck, and dermatitis arsenicalis was suspected. 
Between September 12 and November 9 seven injections of 0-45 grm. novarseno- 
billon, with intramuscular bismuth injections, were given, and on the latter date the 
irritation recurred, with gradual development of scaly lichenoid papules on the 
extensor surfaces of the forearms and lower thirds of both upper arms, the temporal 
regions, and centrally in the nape of the neck. The patient complained of a burning 
sensation mainly, and, in view of the occurrence of yomiting after every meal, from 
January 7 for about a week, all antisyphilitic treatment was suspended, and 
antidotes to novarsenobillon—mainly sodium thiosulphate and calcium gluconate 
—were substituted. These, supplemented with all manner of local applications, 
including X-rays, had little or no effect on the eruption. A biopsy was made, but 
the section showed only some cellular infiltrate in the papillary body and did not 
decide the nature of the manifestation—whether luetic or eczematoid. 

On April 2 we decided to risk the further trial of antisyphilitic treatment, and 
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silver salvarsan, 0°2 grm. were injected. After the third injection the eruption had 
involuted, leaving the pigmentary relics still visible in the regions specified. 
The Wassermann reaction is now ++. 


Although there has been no return of the lichenoid, pigmented eruption, there 
is now an obviously eczematous patch in the region of the left elbow, and we 
are again faced with the necessity of suspending arsenic therapy. In this 
connexion it is interesting to note that on the inner aspect of the upper third of the 
right thigh there is a patch of lichen simplex, which is stated to have been present 
for twenty years. 


Discussion.—Dr. STOKES said that he and his colleagues in America were familiar with a 
group of arsenical reactions in the skin, lichenoid and eczematous in character, running 
between acute exfoliative dermatitis and drug eruptions, and he thought this case more 
properly fell into that type than into that of lesions which were so like lichen planus 
that it was hard to believe it was not that disease, with a supposed background of 
sympathetic nervous system injury. The remarkable feature about this case was its response 
to neosalvarsan. He admired the hardihood of the therapist under the circumstances, as he 
would have expected the patient to come out with an exfoliative accident. e 


Dr. SEMON said that G. Milian in his “ Directives du Traitement de la Syphilis” 
(“ Nouvelle Pratique Dermatologique,” vol. iii, p. 118) attributed most of the salvarsan 
troubles to underdosage. Starting on the assumption that 10 grm. is the lethal dose for a 
man of 70 kg., he advocated and consistently employed doses much in excess of those given 
in this country. For a man of 70 kg. he advocated giving 914—in the following increments : 
0-3, 0-6, 0-9, 1:05, 1-2, 1-4, 1-4, 1-4— in one course, at three to four days’ interval. 


Dr. STOKES said the preparation used was supposedly detoxicated, and its name 
was rhodarsin. 


Postscript (15.7.36).—Two further injections of silver salvarsan (0°2 grm. at 
weekly intervals) have been well tolerated, and the eczematous patch on the 
elbow has involuted completely. The pigmentation on the forearms is fading 
slowly.—[H. C. 8.] 


? Sporotrichosis.—F. SHERRY DoTrTRIDGE, M.B. 


Mrs. B., aged 52, was admitted to the Royal Free Hospital in February 1936, 
under the care of Dr. R. T. Brain, whom I have to thank for permission to show 
this case. 

History._-August 1934: Noticed small raised spot on the left shoulder, which 
became purplish in colour and was treated as a boil by her doctor. When this was 
almost healed the surrounding skin broke down, discharged thick pus, and an ulcer 
about 3 in. square appeared. This area has remained ulcerated. 

October 1935: Similar spot below left knee. Ulceration spread down almost to 
outer side of left ankle. 

While she was an in-patient in Worthing Hospital two more ulcers appeared on 
the backs of both thighs. . With daily dressings the discharge almost stopped but 
the ulcers remained the same size. 

December 1935 to February 1936: Similar ulcers appeared on right shoulder, 
inner side of left leg, left thigh, left breast, left cheek and scalp. 

Condition on admission.—Multiple granulomatous ulcers with purplish, under- 
mined edges, varying in size from 4 in. in diameter to a large, irregular-shaped ulcer 
extending from knee to ankle. Most of the ulcers show irregular bands of undermined 
skin, giving the lesions a honeycombed appearance. Discharge + +. No pain. 
The patient’s general condition was good. Pulse and temperature normal. 


— 
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Investiyations.—Wassermann and Kahn reactions negative. Biopsy : Numerous 
plasma cells are present in the granulation tissue. There is some arteritis in the 
neighbourhood. The histology is strongly suggestive of syphilis. Repeated 
examination of pus: No fungus. No pathological organism found. Cultures sterile. 
Guinea-pig, mouse, rabbit and rat injected with material from ulcers. No evidence 
of infection when killed after six weeks. Blood-count normal. 

Course of disease.—This condition was considered to be sporotrichosis and 
increasing doses of potassium iodide were given but this treatment had to be stopped, 
as all the ulcers became more infiltrated and pustular. No fresh lesions have 
appeared. Two injections of novarsenobillon have had no effect. Repeated small 
doses of X-rays have been tried. The ulcer below the left knee first showed signs of 
healing and this area it now almost healed. For the past month the patient has had 
zine and antimony ionization to the ulcers on the legs. All ulcers are growing 
smaller and a few are healed. 


Discussion.—Dr. GRAY suggested that the condition might be pyococcal granuloma. He 
did not know whether intradermal tests had been made for organisms [Dr. SHERRY 
DoTTRIDGE: No]. The right treatment, he thought, was scraping the patches and 
applying acid nitrate of mercury. 


Dr. WILSON said that he had had a similar case two years ago. It had begun 
with an abrasion on the back of the hand, creating a superficial ulceration. It was a 
serpiginous type of spread from the wrist to the shoulder. Shortly afterwards there was a 
patch on the chin and on the other forearm. The patient had been in the hands of a 
surgeon and had had skin grafts done. Fourteen years ago a Hamburg dermatologist had 
said the condition was due to pyocyaneus, but it was not so in this case, as only hemolytic 
streptococcus was found. The Wassermann reaction was negative, but he (the speaker), 
had put the patient on novarsenobillon, and on bismuth, &e. He had used monsol, and later 
cyllin, and the condition healed up in three months. 


Dr. STOKES agreed that the condition might be due to B. pyocyaneus, but it was not 
necessarily so, as there was a variegated bacterial flora, the expression of a collapse of the 
local resistance, with, possibly, a virgin susceptibility to one or other organism. The 
therapeutic responses he had had were obtained by a very cheap remedy, namely, potassium 
permanganate solution 1: 4,000, packed under the edges and used as a wet dressing. It could 
be combined with ammoniated mercury ointment, and an improved vitamin intake. 


Lupus Miliaris Facei.—W. K. Myers, M.B. (for G. B. Dow1ina, M.D.). 

Male, aged 29. 

History.—Duration six weeks. The lesions were most marked on the forehead, 
eyebrows, bridge of the nose, naso-labial grooves, upper lip, chin, and over parts of 
the beard region. : 

Scattered lesions were also seen more distally on the nose and on the cheeks. 

The eruption consisted of discrete red-brown or purplish papules and also others 
of a pustular appearance. On diascopy a yellow point or a brownish semi- 
translucent stain was visible. 

The intracutaneous tuberculin reaction two or three weeks ago was negative to 
dilutions of 1 : 2,000, 1: 1,000, and 1 : 500. 

There has been decided improvement after several injections of gold, and the 
eruption has changed somewhat in appearance, many of the lesions having become 
flatter, and a greater number than before show a yellow point in the centre. 

Histology.—The main changes are in the corium. Superficially there are seen 
scattered perivascular areas of round-cell infiltration. Deeper down are well-defined 
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Lupus miliaris facei. 


foci of epithelioid cells and lymphocytes, while in one such collection a well- 
developed Langerhans giant-cell is visible. Although several of these granulomatous 
masses are associated with pilo-sebaceous follicles, one is very much deeper, and 
extends into the fat trabecule. This nodule shows a large area of necrosis. 


Lichen Sclerosis._-_W. K. Myers, M.B. (for G. B. DowLtnaG, M.D.). 

Mrs. W., aged 65. 

History.—In 1928 she noticed a small white spot on her back, her attention 
being drawn to it by irritation. This slowly increased in size, and others have since 
appeared. Irritation has been present most of the time. 

When she was first seen two or three months ago several lesions were present in 
the lumbosacral region—one large plaque and numerous smaller ones. The evolution 
of the lesions appeared to be as follows : The condition began as a small, flat, slightly 
indurated, greyish-white nodule which increased in size. The surface then appeared 
rougher, and on close examination several small horny plugs could be seen. Later, 
after the nodule had enlarged, fluid appeared to collect beneath it, so that the 
end-result was a type of flat bulla with a thick horny roof. Fluid was not present 
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in any great quantity. The large lesion had become red owing to hemorrhage and 
slightly excoriated apparently owing to injury. 

Histology.—Two biopsies were made, one from a small lesion and one from a 
larger bullous one. The tissues were very tough: (1) Early small lesion: In the 
epidermis the main features to be seen are the slight hyperkeratosis and numerous 
horny plugs. Several areas of increased pigmentation are visible. The epidermo- 
dermal line is somewhat flattened. In the corium there is slight perivascular 
round-cell infiltration. In one region, beneath two horny plugs, is an area where 
the collagen tissue stains less deeply. (2) Later and larger lesion (early bullous) : The 
changes are much more advanced. In one part the epidermis is reduced in thickness 
to a layer of three or four cells. Beneath this the collagen tissue shows a marked 
degree of rarefaction and hardly stains at all. Odd round cells, pigmented 
chromatophores and eosinophil leucocytes may be seen in this altered area. Horny 
plugs are seen in the overlying epidermis 


Discussion.—Dr. ELIZABETH HUNT said she thought this case looked like some she 
had seen in which there were in addition lichen planus lesions of other types. She thought 
the patient had had an injury at the site of the lesion, or had been burned there, which 
might account for the appearance in the centre of the affected area. The eruption in this 
case was similar to the eruptions she had recently recorded as occurring on the vulva and 
buttocks and round the anus, often in association with lesions at sites remote from the 
genital area. There were no lesions in the mouth in this case. She suggested that this 
patient’s vulva should be examined. 


Dr. GRAY said he thought this case was characteristic of a specific clinical condition, 
usually called lichen sclerosis. In his experience it was rare. He had never previously seen 
a case of the condition with bullz, but the curious, sharply defined white spots, many of them 
showing well-marked follicular plugs, and sometimes thick scales, were characteristic of the 
condition. In these cases he had not seen anything suggestive of lichen planus, and they 
were quite different from lichen atrophicus. He had thought they were probably 
sclerodermic. 


Dr. Hunt said that she had never obtained fluid from the bullous-like lesions. 


Dr. MYERS (in reply) said that two of the bulle had contained fluid. 
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Section of Obstetrics and Gynexcology 
President—W. FLETCHER SHAW, M.D. 
[June 19, 1936] 


Technique of Lower Segment Cesarean Section, More 
Especially in ‘‘ Suspect’’ and Infected Cases 


By J. M. Munro Kerr, LL.D., M.D. 


THE Lower Segment operation is to-day accepted throughout the obstetric world 
as much superior to the classical operation, except under very special circumstances. 
My object in introducing the subject i is to discuss certain details in the technique of 
the operation: (a) In “ clean” cases; (b) in “ suspect ’’ and infected cases ; (c) after 
failed forceps.” 

The field or scope of the operation has been greatly extended in recent years. 
The wound can be limited to the lower segment, even if the operation is performed 
a week or two before “ term,” provided the uterine incision is made transversely. It 
is, however, impossible to keep it so limited if the incision is made vertically. 

Then again there is a considerable number of obstetric surgeons, more especially 
in countries other than our own, who favour, and have extensively employed, the 
operation in placenta previa. It is claimed by them that the bleeding area of 
detached placenta can be better viewed and bleeding points better secured. A number 
of operators pack the uterus and lower segment before closing the uterine wound. 

The lower segment operation, in common with all obstetric procedures, has its 
limitations ; for example it is unsuitable in cases in which the head of the child is 
well down in the pelvic cavity, also in cases in which there is a contraction-ring 
grasping the neck. In the latter eventuality an incision may have to be made 
through the ring. Neither of these circumstances, however, are common occurrences. 
Then again, if the patient has to be sterilized as part of the operation, there is no 
great object in employing the lower segment incision, which after all is a slightly 
more complicated operation. 


Lower Segment Operation in “‘ Clean” Cases 


The technique which I have employed for many years is to open the abdomen in 
the middle line. The edges of the wound and the general peritoneal cavity are 
protected by gauze. I then make a transverse incision of the peritoneum in the 
utero-vesical pouch and push the bladder down a little. The incision I employ for 
the uterus is a transverse one, but curved upwards. The advantages of this incision 
are: (a) It lessens the risk of lateral extension of the wound; (b) the child’s head 
escapes more easily; (c) the edges of the middle part of the wound can be better 
co-apted. I found, with the directly transverse incision, and if I curved the incision 
downwards, that the middle part of the lower wound retracted very much. (d) It 
would appear from the writings of those who have studied the architecture of the cervix 
and isthmus in pregnancy and labour that least injury is done to the musculature if 
the incision is curved. (e) If illustrations? of “frozen sections” are consulted it 
will be observed that in the puerperal uterus the lower segment sinks and bulges 
laterally. The stitched wound made transversely has therefore a better chanse of 
healing quickly and undisturbed than a wound placed vertically. 

As all statistics show, rupture of the scar of a lower segment wound is uncommon. 
It will be interesting to see with which of the incisions rupture is more common. 
There have been some communications on that particular point, but I doubt if any 
definite pronouncement is possible at the moment. I imagine, however, that the 
occurrence will prove to be more frequent with a vertical incision, because in so many 


1“ Anatomy of labour’’ (Barbour), 2nd ed., 1899, p. 200. 
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cases the original wound extends upwards into the uterine body during extraction 
of the child, especially if the operation is performed before labour. I remove the 
placenta through the wound only if I operate before, or early in labour. This is 
a simple matter if pituitrin is injected into the uterus when it is incised. 


“ Suspect” and Probably Infective Cases 


It is in this group that details of technique are so very important. Let us 
visualize the conditions present. The labour has generally been in progress for 
some time, and the lower segment is well developed. Unfortunately, however, the 
bacterial content of lower segment and cervix is high and there may be bruising of 
surface mucosa. The first point to attend to here is that the patient should not be 
placed in the Trendelenburg position—an excellent position if the operation is 
performed before labour or very early in labour—and this because the Trendelenburg 
position favours drainage upwards. 

The next point is the question of eventration of the uterus, so that the abdominal 
wound can be protected and the general peritoneal cavity shut off from any discharges 
from the uterine canal when the uterus is incised. It necessitates a long abdominal 
wound, but it facilitates the delivery of the child, because the packing pushed down 
behind the uterus pushes the head forwards. No one can deny that eventration is 
sound in principle in suspect or infected cases. 

The next detail is the removal of the placenta and mernbranes. Now for many 
years, in cases of the nature we are considering at the moment (suspect or 
probably infected), I have clamped the cord with pressure-forceps and let the forceps 
drop into the lower segment, from which they sink into the vagina. I then knead 
the uterus and instruct an assistant to remove the forceps from the vagina and make 
traction on the cord ; generally the placenta comes away per vaginam. If it does not, 
it may be filled with normal saline solution (Mojon Gabastou method) and almost 
certainly it will then come away quite easily. Every device should be employed to 
avoid removal of the placenta through the uterine wound, because in delivering the 
placenta by that route, tags of infected membrane from lower segment, cervix and 
even vagina are pulled up. It has been suggested that the foetal head and uterine 
wound should be painted with 3% tincture of iodine. 

Before closing the uterine wound, the wound itself and the lower segment should 
be carefully disinfected with some known germicide, and lastly a large rubber drainage- 
tube should be placed in the lower segment and cervix, the end projecting well down 
into the vagina. Around this drainage-tube should be placed gauze soaked in glycerine 
(glycerine and iodine 3%). The uterine and abdominal wounds are then sutured. 

As an alternative to eventration of the uterus, one may shut off the general 
peritoneal cavity, by means of flaps of visceral peritoneum stitched or clamped to 
the parietal peritoneum of the wound. This, as you are aware, was the method 
advocated by Frank and Sellheim early in the present century, but personally 
I dislike interfering too much with the peritoneum and opening up loose cellular 
tissue. However, there-is a revival of the procedures initiated by Frank and 
Sellheim and it may be that this isolation of the general peritoneal cavity before 
incising the lower segment may prove a good procedure. It should, I think, be given 
an extended trial in probably infected cases. 

The third alternative is the genuine extraperitoneal operation, as described by 
Latzko. Few in this country have employed this operation, but I noticed that 
Everard Williams referred to it recently at a meeting of this Section and quoted 
nine cases with no maternal or foetal deaths. Burns (New York) is a strong 
advocate of Latzko’s operation. 

As you are aware, the technique is somewhat complicated and I should judge— 
I have no personal experience to offer—that until one had considerable practice ir 
the operation, such accidents as injury to large vessels and to the bladder might be 
fairly common. 
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After “ Failed Forceps” 

Personally, I think that Caesarean section, in cases admitted to hospital after outside 
attempts at delivery with forceps have been made, is too great a risk to ask any 
parturient to undergo. The mortality in this group is very high. In Evers’ series 
of 150 cases there were 24 in this group and the results were 12°5% maternal 
mortality and 20°8% foetal mortality. Now 12°5% mortality is not high for this 
group. Holland and I in our investigations found that in 107 cases the maternal 
mortality was 27% and the fotal mortality 37%. One has to remember that in this 
group the cervix has certainly been bruised and may have been extensively lacerated 
by the forceps; the infection has therefore spread into the tissues; a degree of 
infection has occurred for which drainage and the use of glycerine have proved 
of little avail. 

Therefore, I consider that craniotomy is the only alternative, unless of course 
the degree of pelvic deformity precludes it. Craniotomy in a medium degree of pelvic 
deformity is an easy operation and the maternal mortality in a long series of cases 
should not average more than from 6 to 8%. 

To perform hysterectomy or Porro’s operation (marsupialization), two other 
alternatives which have been suggested and employed, is surely pushing Cesarean 
section far beyond its rational limits. For the sake of rescuing the child one is 
subjecting the patient to a 12 to 15% risk of death, and at best one is not going to 
save more than from 60 to 70% of children. On humane grounds—and this point 
of view must be preserved—I consider that Caesarean section after “ failed forceps ” 
is wrong in principle and is an unkindness and disservice (to put it mildly) to the 
patient, unless the pelvic deformity is so extreme that craniotomy is the greater 
risk—and that rarely pertains in cases of “ failed forceps.” 


LOWER SEGMENT OPERATION. 
Results in my Unit, 1931 to September 1934, 


Maternal Feetal 


Cases deaths deaths 
Pelvic disproportion _ = 104 3 1 
Pelvic disproportion with 1 placenta previa 2 0 1 
Rigid cervix... us 2 0 0 
Accidental he smorrhage . 1 0 l 
Pre-eclampsia 2 0 l 
Cardiac disease ... : 2 0 0 
Transverse presentation 1 0 i) 
Breech (extended legs) ... 2 0 0 
Large child 2 0 0 
Presentation of cord 4 0 0 
Previous stillbirths l 0 l 
Odd conditions ... 2 0 1 

125 3 6 

Maternal mortality: 2-5%. Fatal mortality: 4-8%,. 


Mr. T. F. Topp said that if a determined effort was made to perfect the technique of 
the Latzko extraperitoneal Cesarean section the objection that it frequently resulted in 
damage to the bladder would be overcome. 

It was necessary to discover a satisfactory technique for dealing with cases already 
infected, for though the lower-segment operation gave excellent results in the majority of 
cases, the period of convalescence was prolonged. Attempts to suture the uterine and 
parietal peritoneum were likely to be ineffective in most cases and in this respect a lesson 
might be learned from surgery—e.g. for a long time the drainage of subphrenic abscesses was 
attempted by the transpleural route—the parietal and visceral pleura being sutured at a 
preliminary operation—in the hope of preventing infection. The precaution was invariably 
valueless, and empyema resulted in spite of the occlusion of the pleural sac. Recently the 
treatment had been enormously improved by an extraperitoneal approach and the same 
technique should hold good in obstetrics. 
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Two Cases of Angular Pregnancy.—J. B. BLAIKLEY, F.R.C.S. 
I am showing two specimens of that little appreciated abnormality—angular 
pregnancy. I am indebted to Mr. Harold Chapple for permission to show the first, 
and to Mr. G. F. Gibberd for the second. The first is the more typical as regards 
clinical history, but the second is in many ways the more interesting. 

I.—Mrs. F. G., aged 37, had had eight normal pregnancies. In 1935 she again 
became pregnant, her last period having been on July 27. She was admitted to 
Woburn Hospital at the beginning of December, on account of severe abdominal pain 
associated with slight uterine bleeding. I saw her on December 12, and had her 
admitted to Guy’s Hospital. I kept her under observation for three weeks and during 
the whole of that time she complained of constant pain, with exacerbations so severe 
that morphia, gr. |, did not relieve them. There was no vomiting. Examination 
always showed a very asymmetrical uterus which corresponded in size with her 
dates, but the enlargement was noticed. to be mostly of the right side; further, the 
uterus was always very tense and exceedingly tender to palpation. There was slight 
hemorrhage almost every day, in spite of rest in bed. X-rays showed a normal 
foetus, and the Friedman test was positive in normal dilutions of urine. On 
January 2, Mr. Chapple saw the patient, and in view of the possibility of an 
interstitial pregnancy or—less likely—a fibroid undergoing necrobiosis, he decided 
to perform a laparotomy. At operation the uterus showed marked asymmetry ; 
it was removed by subtotal hysterectomy. It was very striking how the patient's 
mentality and appearance changed after the operation, and it became additionally 
evident to me how severe had been the pain. 

The specimen shows an asymmetrical uterus fixed in Kaiserling’s solution before 
it was opened. On the left side the round ligament, the fallopian tube, and the 
ovarian ligament are all attached to the uterus very close together, on the right they 
are widely separated, there being two inches between each. The right fallopian 
tube opens into the cavity of the uterus about the middle of what at first sight 
appears to be the fundus uteri; it is covered by the placenta, but not, I admit, its 
centre ; none the less, I think it is an example of angular pregnancy, typical in its 
history and clinical findings. 

The details of the second case have been given me by Mr. Gibberd :— 

II.—Mrs. R. S., a primigravida, had been under the care of her doctor throughout 
pregnancy, and she sent for him on February 7, 1936, because labour had begun. 
She was then thirty-six weeks pregnant. The breech was presenting and after a 
normal first stage which lasted about eighteen hours, she quickly delivered herself of 
a healthy female infant weighing about 4 lb. There was no _ post-partum 
hemorrhage, but as the placenta had not been delivered an hour and a half later, 
an attempt at Credé’s expression was made. This failed to deliver the placenta, 
but resulted in a slight loss of blood per vaginam. A general anesthetic was given 
and a hand was introduced into the uterus, but it was found impossible to identify 
the edge of the placenta or to separate any part of it. The attempt at manual 
removal was therefore abandoned, and another doctor was called to see the patient. 
A second anesthetic was given, and a second attempt at manual removal of the 
placenta was made. It was again found impossible to identify a placental edge, or to 
find any plane of separation between the placenta and the uterine wall, but it was 
possible to tear away afew small pieces of placental tissue. It became obvious 
that any attempt to remove the placenta, even piecemeal, must fail, so that this 
second attempt at manual removal was abandoned. It was particularly noticed 
that there was only very slight bleeding in spite of the internal manipulations, and 
the general condition of the patient remained fairly good. She was given morphia 
and was brought twenty miles by ambulance to Guy’s Hospital. 

On admission to hospital, three hours after the birth of the infant, the patient had 
recovered from the effects of the two anesthetics, her pulse-rate was 120, and there 
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was only slight bleeding per vaginam. The uterus could be felt through the 
abdominal wall as a hard tumour occupying the lower abdomen to within two inches 
of the umbilicus. A provisional diagnosis of placenta accreta was made, and it was 
decided to explore the uterine cavity under an anesthetic and, if the diagnosis was 
confirmed, to perform immediate abdominal hysterectomy. 

Anesthesia with nitrous oxide, oxygen and ether was induced and a hand was 
passed into the uterine cavity. The walls of the uterus were well retracted and it 
was difficult to find accommodation for the hand in the cavity. No placental edge 
could be felt and the whole of the uterine cavity seemed uniformly smooth except in 
the upper left-hand corner, where a small ragged crater could be felt. This was 
evidently the place from which small pieces of placenta had been torn off during the 
second attempt at manual removal, but an attempt to remove more tissue from the 
region of the crater was unsuccessful, and as the diagnosis of placenta accreta was 
considered to have been confirmed, laparotomy was performed. 

On opening the abdomen a well retracted uterus was seen, but there was a very 
prominent bulge on the left side of the fundus which consisted of a very thin uterine 
wall through which the blue colour of the venous sinuses underlying the placental 
site could be seen. The uterus was removed by subtotal hysterectomy and the 
abdomen was closed. The patient had an uneventful convalescence, and she and her 
baby left hospital a fortnight later. 

Dr. F. J. Sale has kindly given me details of her pregnancy. She was a healthy 
woman and had never before been pregnant, nor had she ever had any operation 
upon the uterus. There was nothing in her previous history to suggest that there 
had ever been any pelvic disease. She was first seen at the ninth week of pregnancy 
on account of slight vaginal bleeding; a pelvic examination revealed a retroverted 
gravid uterus, and a diagnosis of threatened abortion was made. With rest in bed 
all bleeding ceased, and a pelvic examination a week later showed the uterus to be 
anteverted. A Hodge pessary was inserted to maintain it in this position. At the 
twelfth week another slight hemorrhage occurred. At the fifteenth week the uterus 
was found to be enlarging at the proper rate, but it was noticed that there was a 
rather prominent bulge in the region of the left side of the fundus. The Hodge 
pessary was removed. Further slight hsemorrhages occurred at the twenty-second, 
twenty-third, twenty-sixth, and thirtieth weeks of pregnancy, and on each occasion 
the patient was carefully examined. The asymmetry of the uterus was noted on 
every occasion and the fundus of the uterus seemed unduly wide, with a more 
prominent bulge on the left side. The position of the foetus could not be made out, 
and the shape of the uterus gave rise to a suspicion that it might be lying trans- 
versely. Apart from thisno abnormality was found. The blood-pressure was never 
raised, and there was never any albumin in the urine. At no time during pregnancy 
did the patient complain of pain. 

The uterus removed at operation was hardened, and then opened by a coronal 
incision passing just behind the attachments of the fallopian tubes and round 
ligaments. The illustration is a photograph of the front half of the specimen 
viewed from behind. The greater part of the wall of the uterus is typical of the 
thick retracted muscle of the third stage of labour, and averages 2°5 cm. in thickness. 
There is a very prominent bulge on the left hand side of the fundus which forms a 
sort of diverticulum communicating with the cavity of the uterus. The greatest 
internal diameter of this diverticulum is 6 cm., but where it communicates with 
the uterine cavity proper it is somewhat constricted to2 cm. The muscle of the 
uterine wall over the site of the placenta is very thin, only 4 mm. in thickness; I 
think this is due partly to the normal relative thinness of the wall at the placental 
site, partly to the overstretching of the right angle of the uterus by the pregnancy, 
and partly to the absence of retraction in this area owing to the distension by the 


retained placenta. 















1650 Proceedings of the Royal Society of Medicine 68 


It may be asked why this is not considered to be a case of placenta accreta. 
Sections from the placental site were sent to Professor Robert Meyer of Berlin, who 
kindly gave his opinion that there was everywhere definite decidua, though it was 
very thin. 

In these two specimens there has been a slight difference in the exact position 
of implantation of the ovum ; in the first it has been either at the internal ostium 
of the fallopian tube or only slightly to one or other side of this point, but in the 
second I suspect that the ovum was implanted in the interstitial portion of the 
tube a little way from the ostium, and that a correspondingly greater distension of 
the angle of the uterus has occurred; it is not an interstitial tubal pregnancy how- 

















Case II1.—Uterus incised coronally, showing placenta in situ. 


ever for, as it developed, the ovum: has been in part accommodated in the uterine 
cavity proper. 

Both cases are typical in the tendency to abort, and the first is typical also in 
the severe pain, and the tenderness and tenseness of the uterus. The usual 
spontaneous abortion that one sees is not associated with more than moderate pain, 
and it occurs to me that perhaps some of those cases in which there is severe pain, 
occasionally for days before there is any bleeding, are really cases of angular 
pregnancy. 

Dr. 8S. K. WESTMANN said that two cases of angular pregnancy which he had observed, 
might be of interest from the diagnostic, as well as from the operative point of view, for 
in both a wrong diagnosis of adherent placenta had been made, and they were transferred to 
hospital with perforation of the uterus due to attempts to remove the placenta. Both 
cases were dealt with by subtotal hysterectomy. 
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Two Cases of Full-time Ectopic Pregnancy 


I.—Delivered by Vaginal Route: Child just Dead 
II.—Delivered Abdominally: Living Child 


By A. Stewart WItson, F.R.C.S.Ed., F.C.0.G. 


[.—I WOULD like first to report a unique case that came into my hands about 
a year ago. 

The patient, an Indian woman, was admitted to Addington Hospital with the 
following history, given by an able colleague who practises some miles out of Durban. 
He was called to see this patient in her seventh confinement one forenoon, ten days 
before sending her to us at Addington; he found her in labour, being assisted—or 
rather pummelled abdominally—by two Indian women who told him that she had 
been in labour since the previous evening (really two days). 

On examination, he found the labia tremendously swollen and he expected to 
find the head well on the perineum, but this was not so, the head being found well up 
in the pelvis and somewhat fixed. The patient was extremely exhausted ; her pulse 
was quick, but there did not seem to be much hemorrhage. Considering all the 
circumstances, he decided to carry out internal version, and therefore, with some 
difficulty, pulled down the legs ; he bad also a slight difficulty with one of the arms. 
Then the after-coming head stuck; he did not unduly delay, but applied forceps to 
the head and delivered it with a slight muscular pull; there was no weight thrown 
upon the forceps. He then tried, for about twenty minutes, to resuscitate the child, 
but was unsuccessful. He was satisfied that, but for the sticking of the head, the 
child, which was normal in every way, would have lived. 

He then turned his attention to the mother, and pressed the uterus downwards 
into the pelvis, endeavouring to express the placenta, and he noticed that as he did so, 
the cord did not descend when he exerted some pressure on the fundus. He did not 
press violently or for a long time, but gave an injection of pituitrin, and about half 
an hour afterwards again gently tried to express the placenta and again failed; the 
cord still did not move under pressure. The patient was then removed to hospital 
for manual removal of the placenta. The patient was anesthetized and my friend 
inserted his hand around (as he thought) the tightly-squeezed, firm, elastic placenta 
covered by membrane ; it lay much more freely than he expected, being attached to 
one side by a corded structure not unlike roped membranes. He lifted the mass 
well down the vagina, the wall of which was badly bruised and lacerated ; then he 
put his finger over the cord-like structure and pulled that down to the vulva; he 
then saw that it was not at all like roped membrane. However, it was the only 
thing preventing delivery, and he nipped it through with his fingers and delivered 
into his hands the complete uterus! He got a considerable fright, dropped the 
uterus and returned to the patient. The cord was still hanging from the vulva; 
there was very little bleeding, and light finger traction on the cord brought it away, 
accompanied by the placenta. There was still very little bleeding, and as the 
patient was coming out of the anesthetic she began coughing loops of bowel down 
through the vulva. These were replaced with a warm swab, and the patient was 
put back to bed. 

The uterus was then examined. It was about six or eight times the size of a 
normal unimpregnated uterus (it must be remembered that this was the patient's 
seventh pregnancy); the cervix was almost complete, and there was no sign of a 
rupture anywhere; the uterus was cut across from fundus to cervix and presented 
a much thickened fibrosed wall with an endometrium fully }-inch thick. 

On the fifth day after the confinement the patient developed a large rectovaginal 
fistula through which all feces passed. On the tenth day, though she was still 
in a very low condition, the doctor consented to her being moved, and wrote a 
note to the hospital containing the essentials of the foregoing history. 
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Shortly after her arrival I sent her to the theatre for examination under an 
anesthetic, when there was found :— 
(1) A rectovaginal fistula about the size of a florin. 


(2) A small piece of the anterior part of the anterior lip of the cervix still attached to the 
vaginal wall. 


(3) Immediately behind this: A thick-walled cavity exactly like the uterus, though the 
outline could not be defined. 

I felt that I must know the exact condition inside and not be content with a mere 
opinion, and therefore I opened the abdomen. I found :— 

(1) A band of yellow omentum about two fingerbreadths wide, dipping down into the pelvis 
over the right sacro-iliac joint and cutting off the vagina below. Beneath this band I saw 
an ovary. I did not disturb the adhesions unduly. 

(2) A somewhat narrower band of similar omentum, dipping down on the left side, joining 
the other over the vagina and forming a mass just about the size of a normal uterus; it was 
into the midst of this that the examining finger from below had passed. 

(8) The rest of the abdomen was “as clean as a whistle.’’ There was not a thread of 
adhesion anywhere ; all the loops of bowel were clean and uninjected, and moved absolutely 
freely with each respiration; there was not an abnormal dram of free fluid—still less of 
sanious fluid—in the abdomen, and there was no boggy vascular mass indicating where a 
placenta might have been attached. All this only ten days after the condition at delivery. 

I closed the abdomen and sent the patient back to the ward. 

About ten days later, after proper preparation, the rectovaginal fistula was closed. 
It partly broke down, but two more operations reduced it to a small pin-point opening 
in the position of the left posterior fornix. Little or nothing reached the vagina 
through this. Apart from the tiny fistula the patient was apparently perfectly fit, 
and left the hospital. 

I feel sure that this case was one of a full-time ectopic pregnancy, and that the 
foetus had been violently driven through the pouch of Douglas, slowly ripping the 
uterus almost completely from its attachments in the process, and causing clotting 
in the vessels around. 

Why the placenta came away so easily by light traction on the cord, and why 
there was little or no trace of its site when I operated ten days afterwards, I cannot 
explain, further than to opine that it may have been attached to the two tips of the 
two bands of omentum which I found shutting off the vagina, and that these had 
sloughed off, or had been crushed off the placenta, and were unnoticed at the time. 

I reported this case to the Gynecological Section of the South African Medical 
Congress in 1930, and although the above explanation was the only one I could 
suggest at the time, it sounded somewhat far-fetched, even to myself. There was 
much shaking of heads amongst colleagues, but no alternative explanation was forth- 
coming. 

Since then I have had the following case to report, and as it throws a good deal of 
light on the foregoing one, I think they ought to be recorded together. The condi- 
tions found at operation in this second case could quite easily—with the unskilled 
but powerful “ assistance.” of native or Indian midwives—have produced a similar 
sequence of events to that which one could only guess had occurred in the first case. 

II.—Mopumulo, a Zulu woman, aged about 23, was sent into Addington Hospital, 
Durban, on May 2, 1935, by Dr. Jones, of Umzinto, with the note:— 

“ Acute abdomen ; boggy mass, size of four and a half months’ pregnancy, in pelvis : foetus 
lying more or less free in abdominal cavity.” 

On admission she complained of severe intermittent epigastric pain for the past 
two weeks. She had had no vaginal bleeding, and no pain in the pelvis or iliac 
fosse. (The most expert interpreter could not get her to admit any earlier sudden 
attack of pain which might have indicated the date of rupture of the tube). She 
had had amenorrhea for about eight months. The subjective symptoms of 
pregnancy were present, she being strongly of the opinion that the child was 
determined to be born via the cesophagus! Her general condition was fairly good. 
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Temperature 99. Pulse 100. She had had two full-time children previously, both 
stillborn, and both labours had been difficult. 

Condition on examination.—There was slight bulging across the epigastrium, less 
in the hypogastrium. Movements in the mass were obvious, extending from right 
to left hypochondrium. On palpation, movements of foetal small parts were easily 
felt in the epigastric swelling ; the head was felt in the right hypochondrium. In 
the lower abdomen a large boggy mass, suggestive of the uterus with an overlying 
placenta, was felt to within two fingerbreadths of the umbilicus, and there was a 
definite sulcus between this and the foetus above. The fetal heart sounds were 
best heard above and to the right of the umbilicus; no uterine or funic souffle was 
heard. 

The perineum had been previously considerably torn; the vaginal walls were 
softened, while the cervix was much erlarged, soft and patulous; it admitted one 
finger without difficulty, and there was no bleeding. The mass in the lower abdomen 
was related to the cervix. There was some shortening of the conjugate diameter 
of the pelvic brim, the slightly overhanging sacral promontory being somewhat 
easily felt. X-ray examination, 3.5.35, showed the fctus lying across the 
epigastrium : “ general impression from ossification suggests about seven months.” 

It was decided to watch the case closely and, if possible, allow the foetus to 
approximate more nearly to full time before operating. Throughout the month of 
May the mother’s condition remained fairly good, and although she increasingly com- 
plained of pains, especially when the child kicked, these were relieved by small 
doses of opiate. The fatal heart sounds increased in strength from week to week. 
and the funic souffle was audible about June 3. On June 7 a further X-ray 
examination elicited the report—‘‘ Judging from the degree of ossification the foetus 
is probably full time ’’ and it was decided to operate shortly. This proceeding was 
anticipated with the gravest apprehension, for judging from the difficulties one had 
experienced in previous years in stripping what had been the placental site when 
removing mummified or macerated foetuses, one had visions of a bloody business 
while the placenta was being removed from adventitiously vascular, non-contractile 
surfaces such as bowel, omentum and mesentery. Never was foreboding less justified 
by the event. 

On June 11 under evipan and ether anesthesia, with premedication, § gr. morphia 
and yo gr. atropine, the abdomen was opened, and the child was seen lying perfectly 
free from membranous covering, in the epigastrium, the head being immediately 
under the liver, the buttocks under the spleen, and the legs toward the left iliac 
fossa. The liver, spleen, stomach, surrounding bowel, and omentum were largely 
plastered, though not adherent to each other, with a thick phlegmonous lymphatic 
exudate. One could imagine that if the case had not been operated on these 
structures would later have adhered to each other and formed an adventitious sac 
around the dead foetus. The cord was clamped and cut, and the child, a female, 
was removed. There was but little artificial stimulation necessary in getting it to 
breathe. 

The placenta was then dealt with ; it was found to be overlying the uterus but 
not attached to it. It was attached to the isthmial end of the right fallopian tube, 
whence it had ruptured, by a short thick pedicle about 14 in. in diameter; at the 
time of rupture of the tube the membranes of the ovum had also ruptured and had 
simply mushroomed over the partly detached placenta, the chorion being applied to 
the “ uterine” surface of the placenta while the amnion presented its inner surface 
to the peritoneum, and had throughout the pregnancy prevented the adherence of 
the placenta to any other structure, except where a small piece had apparently been 
exposed, and had adhered by a vascular pedicle about 4 in. thick at the lower end of 
the cwcum. The rest of the abdominal cavity was—as in the previous case— as 
clean as a whistle.’ The placental mass was removed, with a minimum loss of 
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blood, by resection of the right tube, and the small cecal pedicle, and it had 
incorporated in it the distal end of the tube and right ovary. 

The abdomen was closed, without drainage, in the routine fashion, and although 
the patient developed some bronchial trouble for a few days in the first week, she 
made a complete recovery, and after having fed the infant successfully for a few 
weeks was discharged at her own request on July 26, 1935. 

The child at birth weighed 5} lb.; its length was 19 inches and its development 
that of eight and a half months’ gestation ; it did exceedingly well after some gastro- 
intestinal trouble in the first month, and was put on artificial feeds. 

I would here like to thank my two residents, Dr. Klein and Dr. Dissler, for the 
great help they gave me and the keen interest they took in this fairly uncommon 
case. 




















Dr. Stewart Wilson’s case of ectopic pregnancy. Child delivered abdominally. 


I am indebted to the Royal Society of Medicine for the following data of full- 
term ectopic pregnancies delivered by the abdominal route. There are about 40 
recorded cases; of those only 20 record the delivery of a living child. Only two 
other cases of delivery of a full-time, or near full-time, ectopic foetus through a vaginal 
rent are recorded—one by Thrush in the Pennsylvania Medical Journal, 1930-31, 
and one by Scrimgeour in the Malayan Medical Journal, 1934. In the first case 
the child had developed in the amniotic sac, and this had to be ruptured through 
the vaginal tear before delivery ; it only lived a few minutes, and the mother died 
100 hours after delivery. In the second case the child was lying among the intestines. 
It was stillborn and showed areas of desquamation of the skin, but had attained the 
respectable weight of 6 lb. 20z. In this case the placenta had developed low in the 
pelvis in the broad ligament and Scrimgeour comments :— 

“The woman might have had a tear of the cervix at a previous confinement, and the tear 
had extended into the vaginal fornix for some distance, and left a weak scar which had been 
opened by the weight of the baby.” 


This placenta had the appearance of being septic, and the mother died the day 
following operation. 

It seems to me that in such cases of abdominal pregnancy there is no method of 
accurately estimating the difficulty to be met with in removing the placenta by the 
abdominal route: one must be prepared for anything. I think, however, that it 
may be fairly accepted that the more easily the foetus can be moved about the 
abdominal cavity the less difficulty there is likely to be, because in such a case the 
child is probably free among the intestines; its own membranes have therefore 
ruptured, probably at the same time as the tube. They have probably ensheathed 
the placenta and prevented adhesions of it to the bowel, omentum, or mesentery, as 
they certainly had done in the second case reported, and as they had probably done 
in the first one 
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[April 7, 1936] 


Dyschondroplasia with Multiple Chondromata.—L. J. Rar, M.B., B.Ch. 
D.M.R.E. 

The patient, a man aged 22, states that he has had “lumps” on his left hand 
as far back as he can remember. 

Condition on examination.—The left hand shows considerable deformity due to 
multiple chondromata (fig. 1). The left arm shows 4 in. of shortening and the left 
leg 6 in., the shortening in each case involving the humerus and radius in the arm 








Fia. 1. 


and the femur and tibia in the leg. The ends of the long bones on the left side of 
the body are widened and deformed. The patient is 5 ft. 11 in. in height, and apart 
from the deformities he is a well-built subject and suffers very little disability. He 
attended hospital on account of a fractured olecranon process due to direct trauma. 
No other member of the family is affected. 

Oct.—OrrTH. 1 
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Radiographs show that the lesions predominate on the left side of the body, but 
chondromata are present in the upper end of the right humerus, right scapula, 
lower end of right radius, and right hand and foot. The left hand and foot 
(figs. 2 and 3) show multiple chondromata of the phalanges, metacarpals and 
metatarsals; the carpus is more or less normal, but the astragalus, os calcis, and 














cuboid show numerous translucent areas (fig. 4). There is widening and curving of 
the ends of the diaphyses of the long bones with translucent striping, large 
translucent areas, and multiple dense spots (fig. 5). Both iliac bones show radiating 
translucent striping, more marked on the left side. There are several chondromata 
in the left ribs, and the left scapula is markedly affected. 
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Multiple Chondromata (see Pp. 36). 
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Radiographs of the following three cases were shown by 8S. A. S. MALKIN, 
F.R.C.S.Ed. :— 


I.—Fusion of Transverse Processes of Third and Fourth Lumbar 
Vertebre. 
90.3.36: J. W.B., aged 63, a coal miner, stated that he wrenched his back 


while lifting heavy stones into a tub. He complained of pain in the lower part of 
the back on the right side, especially on bending to the right. 











Fusion of transverse process of 8rd and 4th lumbar vertebre. 


__ Present condition.—Tenderness in back on right side, with pain on flexion to the 
right. 


Radiograph shows lipping of the lumbar vertebre with fusion of the transverse 
processes of the third and fourth on the left side. 


Oct.—ORTH. 2 # 
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11.—Abnormal Ossification of the Tuberosity of the Os Calcis. 


31.3.36: G. H. H., aged 48, stated that he had had trouble with his left foot for 
the last two months. He was skipping when he hada sudden pain in his heel. 
This passed off, but three days later came on again suddenly and has been present 
since. He was treated in plaster with the foot in plantar flexion, and had no pain. 























Showing ? abnormality of ossification, Right os caleis for comparison 
tuberosity of left os calcis, causing —similar condition is present 
symptoms. (without symptoms). 


The plaster was removed a week ago when his ankle once more became painful. He 
now has pain when his ankle is dorsiflexed either passively or actively, and some 
tenderness over the tuberosity of the os calcis. The radiographic appearance 
suggests an abnormality of ossification of the tuberosity, but may be due to 
calcification in the tendo Achillis. 


[1I.—Osteochondritis of the Capitellum. 


13.6.34: A. B., aged 8 years. Attended Clinic, complaining of inability to 
bend his elbow. This was stated to have been injured by a stone two months 
previously. He was found to have full extension, pronation, and supination, but 
was unable to flex his elbow more than a right angle. Attempts to increase the 
flexion caused pain. No treatment was advised. 

4.7.34: Radiograph showed fragmentation of the capitellum. 

5.9.84: Flexion of the elbow increased by 15°. Radiograph showed more marked 
fragmentation. 

3.10.34: Flexion increased. 

14.11.34 : Elbow could be flexed to 60°. 

2.3.36: Radiograph showed re-formation of capitellum. Fuil range of movement 
was present (see figures, p. 41). 
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Fic. 2.—7 months later. Fic. 3.—11 months later. 


Fic. 1.—Osteochondritis of capitellum. 
Skiagram taken 10.9.34. 














1662 Proceedings of the Royal Society of Medicine 42 


The following were also shown :— 


(1) Central Dislocation of the Femur. (2) Lesion of the Vertebral 
Bodies for Diagnosis.—C. Hore Caruton, M.C., M.Ch. 


(1) Tear of the Supraspinatus Tendon. (2) Radiographs and Micro- 
scopic Slides of a Case of Multiple Myelomatosis. (3) Paralytic Scoliosis.— 
B. H. Burns, F.R.C.S. 


Radiographs of a Case of Premature Fusion of the Lower Tibial 
Epiphysis.—S. A. 8S. MALKIN, F.R.C.S.Ed. 


Mr. ARTHUR EyYRE-BROOK read a short paper entitled ‘‘ Results of Treatment in 
Perthes’ Disease” (to be published in the British Journal of Surgery). 


Mr. Ertc LLOYD demonstrated a director for the Smith-Petersen Nail in Neck 
of Femur Fractures. 


[May 5, 1936] 


Fatal Case of Empyema Secondary to a Tuberculous Spinal Abscess.- 
H. J. SEDDON, F.R.C.S. 


Martin M., aged 21, milkman, first complained of weakness in the lower limbs 
in May 1935. 

June 1935: Admitted to St. Mary’s Hospital under the care of Mr. V. H. Ellis. 
Diagnosis : Tuberculosis of the spine with compression paraplegia. 

8.7.35: Transferred to the country branch of the Royal National Orthopedic 
Hospital, Stanmore. Thin, pale youth. Slight angular deformity in lower thoracic 
region ; compression paraplegia ; moderate voluntary power (details of neurological 
condition are omitted, as they are not relevant). Skiagram: Extensive destruction 
of Th. 6 and 7, anterior erosion (aneurysm phenomenon), Th. 3 to 5, enormous 
fusiform abscess extending from Th. 1 to 12. 

August-September 1935: Paraplegia becoming worse. 

2.9.85: Costo-transversectomy, 7th right; at least 4 oz. of pus evacuated. In 
order to provide still better drainage, it was decided to resect the head of the 8th right 
rib and the transverse process as well. Unfortunately, the pleura was punctured 
during the stripping of the neck of the rib; the hole was plugged immediately with 
ribbon gauze, no bone was removed, and it seemed that no tuberculous material had 
entered the pleural cavity. Wound closed around the gauze wick. 

During the week following operation a small patch of pleural friction was noted 
at the right base, but there was nothing to suggest the presence of air or fluid in the 
pleural cavity. The gauze was removed and the wound was completely closed. 

From early October 1935, until 20.1.36, there was a slight improvement as to the 
paraplegia, but the patient’s general condition steadily deteriorated. 

26.1.36-28.1.86: Temperature (previously averaging 99-4°) rose to 102°; pulse 
120, soft; respirations 45. Chest moving very little on right; percussion note not 
impaired at apex, stony dull at base; absence of breath sounds below angle of 
scapula; heart not displaced. Liver not palpable. Skiagram: Dense shadow in 
lower half of right chest with convex upper border (see fig., p. 43); this shadow was 
not present when a routine skiagram of the spine was taken on 6.1.36. 
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Diagnosis : Probably tuberculous empyema, due to leakage through hole in pleura 
made at operation. The patient's condition was so desperate that nothing more than 
aspiration of the chest could be attempted. No fluid was found. 

The patient died at 2.30 p.m. on 30.1.36. 

Post-mortem report.—Heart : clear pericardial effusion, two ounces. Left pleura: 
early basal pleurisy. Right pleura: extensive empyema, with convex upper margin, 
lying behind and below the lung; fluid contents thick but scanty ; wali thin, soft, 








Mr. Seddon’s case of empyema secondary to a tuberculous spinal abscess. 


and obviously of recent origin. At the level of the neck of the right tenth rib 
an opening about 3 mm. in diameter communicated with the interior of the large 
fusiform abscess that enveloped the whole of the thoracic spine. The puncture at 
the level of the 8th rib was completely sealed by a firm scar. 

Both lungs were completely free from tuberculous disease. Spine: typical 
tuberculous lesion (tubercle bacilli found on guinea-pig inoculation) with the 
enormous abscess already described. 


Rupture of a Tuberculous Spinal Abscess into the CEsophagus.— 
H. J. SEDDON, F.R.C.S. 

Sheila K., aged 21, was confined to bed from April-June 1931 with a left pleural 
effusion. 

Recent history.—February 1934: Complained of cough and pain in the left 
chest. X-rayed in Dublin ; ? disease in left lung. Prolonged rest advised. 
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August 1934: Sent to Holy Cross Sanatorium, Haslemere, as a case of pulmonary 
tuberculosis. Average evening temperature 99-2° in October, 99°8° in December. 

January 1935: Temperature gradually rose until, by the end of the month, it 
averaged 104° in the evening. During this period the patient felt ill and vomited 
material consisting almost entirely of pus. It contained a great variety of organisms, 
but no tubercle bacilli were found. 

28.2.35: Admitted to Brompton Hospital. Temperature swinging up to 103° 
in the evening. A diagnosis was made of tuberculosis of the spine, Th. 9 and 10, 
fusiform abscess present. W.B.C. 15,700 cells per c.mm., 83% polys. No definite 
evidence of disease in the lungs. 

8.3.35: Aspiration of mediastinal abscess, 9th right intercostal space, 24 in. 
from midline; 40 c.c. of thick offensive pus obtained, containing streptococci but 
apparently no tubercle bacilli. 

9.3.35: Transferred to the country branch of the Royal National Orthopedic 
Hospital, Stanmore. Very emaciated girl. Rigidity, but no deformity, of the lower 
thoracic spine. X-ray examination, as above. Diagnosis: tuberculosis of Th. 9 
and 10, mediaetinal abscess communicating with the cesophagus. 

10.3.35 : Costo-transversectomy, 9th left ; large quantity of thick stinking pus 
evacuated, wound closed around drainage tube. Tubercle bacilli found in smear, 
culture sterile. 

20.3.35: Tube removed. Temperature up to 100° in evening. The wound 
continued to discharge profusely during the following three months; there was a 
slight improvement in the general condition, though the temperature remained 
between 99 and 100°. 

31.8.35: Patient returned to Ireland for completion of conservative treatment. 
No reply has been received in answer to an inquiry regarding the patient's present 
condition. 

During her stay in hospital here, it was hoped that the communication between 
the abscess and the cesophagus could be demonstrated radiographically, but the 
condition of the patient generally, and of the spine in particular, was such that the 
movements necessary during the injection of opaque material and the taking of 
skiagrams in several positions could not safely be permitted. 


Tuberculous Disease of the Knee-joint: Result of Excision.— Haro.) 
EDWARDS, F.R.C.S. 


This patient was shown at the meeting of the Section in October 1930, under 
the heading of ‘Tuberculous Knee with Unusual Skiagraphic Appearance.” At 
that time opinions as to treatment varied between amputation and excision. Apart 
from the sacrifice of the limb thé main argument against amputation was that a 
congenital subluxation of the hip on the other side was present. 

History subsequent to October, 1930: Sent to St. Luke’s Hospital, Lowestoft, 
where, after fifteen months’ immobilization, Dr. H. J. A. Colvin performed an 
excision of the joint. I next saw the patient in 1933; an excellent result had 
been obtained. A skiagram showed bony union of the femur with the tibia and of 
the patella with the femur, and the contour of the limb was excellent. 

The patient has beer under my observation for the past three years, i.e. since 
operation; her knee has remained perfectly well and she walks upon the leg 
without any artificial support. 

I am indebted to Dr. Colvin for his permission to show this case again. 


1 Proceedings, 1980 24, 41 (Sect. Orthop., 7). 



























45 Section of Orthopedics 1665 


Osteochondritis of the Lower End of the Left Femur in a Child 
aged 5 years.—E. LAMING Evans, C.B.E., F.R.C.S. 


P. M., aged 5, female. 

History.—March 1935: Wrenched left leg. Bruising appeared over lower leg 
and child was laid up for two weeks. 

May 1935: Pain and swelling in left knee, which persisted until patient came to 
hospital, September 27, 1935. The left knee then showed free fluid in the joint, 
with floating patella. It was tender over the joint line, and warmer than on the 
right side. There was 4 in. of wasting of the quadriceps. Flexion beyond 90° 
was painful. Admitted to the country branch of the Royal National Orthopaedic 
Hospital. 

Wassermann and Mantoux reactions were negative. 

For three months, in spite of open-air treatment and fixation on a plaster splint, 
some fluid remained in the joint, with tenderness. Pain on flexion was elicited at 
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various angles ; flexion of 20° at one time was painful, and caused marked muscular 
spasm. 

Now (May 5, 1936) there is no swelling, pain or tenderness. Flexion is full and 
painless. 

A series of skiagrams has been taken. 

Those taken on September 27, 1935 (figs. 1 and 2) show increased density 
throughout the lower epiphysis of the left femur, except the extreme edge of the 
lateral condyle. 

All the later skiagrams show that the whole epiphysis was denser than normal, 
with islands of denser bone in a less dense matrix (fig. 3, March 26, 1936; fig. 4, 
April 27, 1936). After seven months, the whole epiphysis is still dense and 
fragmentation is evident. There is no return to normal cancellous bone. 
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Section of bone from lower epiphysis of femur, obtained by biopsy. 


16¢€ 


=i 





1668 Proceedings of the Royal Society of Medicine 48 


There is no pressure deformity, such as is seen in osteochondritis in the neck of 
the femur, e.g. broadening or collapse. This is probably explained by the fact that 
the child has remained recumbent on a plaster splint since admission in September 
1935. Skiagrams of the rest of the skeleton failed to disclose any other osteo- 
chondritic lesion. 

Fig. 5 represents a microscopical section of bone from the lower epiphysis of the 
femur, obtained by biopsy. It shows bone fragmented, with extensive hemorrhage. 
There is no histological evidence of tuberculosis, or of any new growth in the 
portion examined. 

3.7.36: Professor Dodds reported that the culture was sterile, and that a guinea- 
pig inoculation was negative. 
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Section of Medicine 


President—Sir CHARLTON BRISCOE, Bart., M.D. 
[May 26, 1936, cont.]} 


The Comparative Results of Different Forms of Treatment 
for Cases of Pulmonary Tuberculosis 


By Evetyn M. Howtmes, M.B. 


[ABBREVIATED] 


STATISTICS have shown that, in the main, the duration of life of a positive case 
of pulmonary tuberculosis, irrespective of what treatment is given, does not exceed 
five years. This figure has been based on many investigations in many countries and 
over many years. But it has been estimated that ten times as much work is done for 
the pulmonary tuberculosis patient in sanatoria now as was done some ten or fifteen 
years ago. This is a result of the development particularly of sanocrysin and collapse 
therapy. Physicians are therefore asking themselves whether all this work has been 
worth while. Is there any appreciable increase in the duration of life of a positive 
case or has mortality from the disease diminished in any corresponding proportion ? 
Are not the immediate results of treatment obtained in individual cases frequently 
deceptive, and is not the lowered general death-rate from the disease merely a feature 
of epidemiological interest unrelated to these energetic measures now in vogue ? 
(vide Table 1). 

The aim of this short paper is to give some reply to these questions and to throw 
into relief some outstanding features of the problems of treatment and the nature or 
degree of its efticacy from an aspect somewhat new. In the first place let us ask 
ourselves what is a positive case. Andrus and McMahon (1930) found secondary 
cases of tuberculosis in 20-25% of the homes of their persistently negative pulmonary 
tuberculosis cases. Logg (1934) found that 10% of patients admitted as advanced 
cases of pulmonary tuberculosis were persistently negative to the microscopic test. 
Children are known to infect each other in school, when no sputum is available for 
examination. Is the patient treated by sanatorium care alone, or with sanocrysin, 
and rendered sputum-free or sputum-negative, “safe” from infecting himself again 
or others? I think not, and in treatment one must aim at something more than 
this. I myself found, in a series of sputa from a London County Council 
sanatorium, that, by the use of a culture technique, I was able to demonstrate the 
presence of tubercle bacilli in 64% of specimens from patients who had had three 
successive negative results to two observers. Similar results by other workers using 
a culture technique have been recorded. At Loomis Sanatorium, Stanley Woods 
(1935) found that of 500 consecutive new admissions 316 were found positive by 
microscopic smear, a further 66 by a concentration technique and 55 of the 
remainder by culture, by the examination of a single specimen. Corper and Cohn 
(1933) of 100 sputa, negative for from four months to two years on monthly smear 
examination, found 50% positive by a single culture test and 71% by repetition of 
the technique. We cannot be sure, therefore, from a microscopic test alone, that 
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treatment has been efficacious even in removing the bacilli from the expectoration. 
This criticism applies particularly to sanatorium care unaided by other measures. 

With regard to patients treated by sanocrysin I have reported (1935) that in the 
majority of those patients who appear thereby rendered sputum-free or sputum- 
negative, the sputum and the bacilli reappear, as a rule, within three months, often 
within one month, of the termination of a course. With each repetition of a course 
the tendency to relapse diminishes. There is, therefore, value in sanocrysin in 
conjunction with sanatorium care. 

The aim of collapse treatment is to give rest and promote absolute healing of the 
diseased portions of tissue. A pneumothorax is frequently contra-selective at first ; 
that is to say, the diseased portions failing to retract, the healthy portions suffer 
compression, but as healing sets in, retraction of the diseased areas occurs and the 
healthy parts will then re-expand if allowed to. But if retraction of the diseased 
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TABLE I.—Mortality from tuberculosis (all forms) in certain European countries not engaged in the 
Great War. Constructed from “Annual Epidemiological Report Corrected Statistics of Notifiable 
Diseases for the Year 1932.” (Health Organization, League of Nations, 1934, Geneva.) [By courtesy of 
Tubercle, Ref. 1936, 17, 308. ] 


areas is found mechanically impossible by reason of adhesions of the visceral to the 
parietal pleura then division of these adhesions is called for; otherwise healing will 
not take place, cavities will remain open and pressing the pneumothorax will not 
only keep the healthy parts of the lung from their normal function, but will seriously 
endanger the patient by putting such a strain on unhealthy pleure and their connexions 
that fluid formation occurs. In my opinion fluid should not occur in pneumo- 
thorax in more than 9% of cases. Until complete closure and disappearance of 
cavities is effected, pneumothorax has no superiority over the methods already 
referred to—sanatorium care alone or combined with sanocrysin—in ridding 
the patient of infectivity to himself and others. When pneumothorax fails, other 
measures—apicolysis, thoracoplasty or some operation upon the phrenic nerve—may 
be substituted if the condition of the patient allows. In every case the aim should 
be to get rid of sputum, both as expectoration and as infective matter within the 
chest (vide Table II). 
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It is very easy to watch the progress of a case by observing the changing 
appearances, month by month, in the detail of the sputum, its character, the nature 
and arrangement of the cells, the appearance and development of fibrous tissue, and 
in the detail of the bacilli which appear, their length and character, their disposition 
in the sputum and ‘their number. I wish to refer for a moment to this question of 
the sputum and its examination with a view to determining whether a patient is 
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TABLE II.—Graph showing increase per 100 over 1901-5 figures of those discharged as ‘‘ T.B. 


negative.’’ Stages I and Il «= thick line. Stage III --=- dotted line. (From ‘' The value of various 
methods of treatment with regard to the disappearance of the tubercle bacillus from the sputum,’’ by 
P.V. Benjamin). [By courtesy of Tubercle, ref. 1932, 30, 147]. 


infective, i.e. sputum-positive, or not. Sometimes we cannot be sure, even from an 
X-ray photograph, whether a patient has tuberculosis or not. The X-ray photograph 
may be equivocal, or may be difficult to read by reason of pleural blurring, not 
necessarily tuberculous. In pleural effusion, even if we replace it immediately by 
a pneumothorax—the procedure now recognized as correct—we may be uncertain 
as to the exact interpretation of the findings and a sputum test has, or should have, 
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more significance. Yet it is so often in these very cases that the ordinary sputum 
test fails. When we question bronchiectasis or new growth, the sputum may be so 
heavily purulent or mucopurulent that both spreading and staining of the film are 
difficult and one is forced to report ““ No tubercle bacilli seen,” though one feels they 
may have been missed. On the other hand, in pleural conditions sputum is often 
absent or of such a trivial character that it may be swallowed unheeding. I have 
thought that on waking such patients would swallow their sputum and I now have 
them trained to empty their mouths of saliva with a little forced “ spit” as they 
wake, in order to provide a specimen. From such “ morning saliva” I have not 
infrequently obtained a positive sputum result. If the microscopic examination is 
negative I like to put the specimen up on culture the same afternoon. I give here 
the results of a few such examinations (pp. 81-84). If one recognizes early that cases 
of pleural effusion have tuberculosis not only of the pleura but of the lung tissue 
itself, and if appropriate treatment is given, prognosis is good. If they are evacuated 
without gas replacement, or are allowed to take their own course, the future is 
problematic. 

To recapitulate: The aim of treatment should be to rid the patient of both 
outward expectoration and internal infective secretion. Sanatorium treatment alone 
often clears away the former, rarely the latter. A course of sanocrysin may appear 
to clear up both, but sputum is liable to recur almost immediately after the cessation 
of the course. Pneumothorax is the most reliable measure but may have to be 
supplemented by division of adhesions or some other procedure. With pneumo- 
thorax and other operative measures of collapse, the result, once obtained, is likely 
to remain permanent. When the diagnosis of a supposed tuberculous case bas not 
been verified by the microscopic examination of sputum, culture should be immediately 
resorted to and the patient meanwhile treated as tuberculous. In all cases, at all 
times, a detailed report of the sputum is of incalculable value. 

In conclusion: I have stated quite emphatically that I consider the newer 
methods of treatment indubitably superior to the old in the more effective clearing 
up of the secretions and the greater permanence of this result. And yet we are 
unable to see a proportionate improvement in statistics relating to the duration of 
the disease or its general mortality. There are many reasons for this. There are 
two which I think we should remember : the first, that far too few patients come 
before us in such a condition that treatment can effect a“ cure”’—certainly too few 
to affect mortality figures ; the second, that these newer treatments are still so new 
that physicians have yet to learn by experience, and results are not always what 
they might be. Moreover, provisionis as yet far from adequate in the vast majority 
of sanatoria for the complete carrying through of collapse treatment, even pneumo- 
thorax. The clinical value is proved. Provision will be made everywhere in course 
of time, and statistics pointing to a definite reduction of infection over and above 
that which is accountable for by epidemiological laws of racial susceptibility will 
tinally be seen. 
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Discussion.—Dr. R. HILTON said that in his opinion Dr. Evelyn Holmes had made a 
valuable contribution to the study of tuberculosis by drawing attention to the importance of 
methods of culture of the tubercle bacilli. There were several points on which he would 
have liked more information, especially with regard to the other microscopic appearances of 
sputa which were found to contain tubercle bacilli. He also asked Dr. Holmes’s opinion of 
the use of subpleural section of adhesions in one of the cases she had mentioned. 


Dr. J. G. SCADDING said that he could not agree with Dr. Holmes in advocating routine 
air-replacement in the treatment of pleural effusions. The many series of cases reported in 
the past showing a high incidence of clinically manifest pulmonary tuberculosis after pleural 
effusions were, of course, familiar to all. He had observed, however, that patients presenting 
a tuberculous infiltration of the lung, with a history of previous pleural effusion, not 
infrequently had the parenchymatous lesion on the opposite side to that on which the 
pleural effusion had occurred. Moreover, it was a matter of common observation that, after 
absorption of a pleural effusion, in most cases no evidence, clinical or radiological, of a 
parenchymatous lesion could be found. The value of sanatorium treatment in diminishing 
the incidence of the later development of demonstrable pulmonary lesions had been well 
shown, notably by the series of 61 cases reported by Dr. Traill (Brit. Med. Jowrn., 1935, (i), 
870); of these cases, followed at least two years, 59 had remained entirely free of further 
evidence of tuberculosis. On these grounds he thought that air-replacement should be 
reserved for those cases in which it was indicated for relief of symptoms, or in which there 
was evidence of active disease in the underlying lung. 


Dr. F. G. CHANDLER said that he supported the previous speaker's criticism of Dr. Holmes’s 
dogma that it was universally accepted that every pleural effusion should be gas-replaced. 
The necessity of such a procedure as a routine was contrary to experience. 


Dr. HOLMES, in reply to Dr. Hilton, stated that subpleural pneumolysis in the division 
of adhesions had been practised regularly since the visit of Dr. Gustav Maurer (of Davos) to 
Northumberland in 1934, but that, in the case referred to, even this operation could not be 
performed. She reminded Dr. Scadding and Dr. Chandler of the finding (reported 1988) at 
Vejlefjord Sanatorium that 33% of patients suffering from pleural effusion with negative or 
no sputum could be shown to have open foci in the lungs by the examination of the stomach 
wash water by culture or guinea-pig inoculation, and of evidence given in this paper of 
positive findings in sputum or saliva by microscope or culture in cases of pleural effusion 
(vide figs. 6 and 7). Disease would not appear in the contralateral lung if foci had not 
remained unhealed in the lung first affected. 
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Group 1.—To demonstrate the varying significance of the term “ positive sputum.” 














Fic. 1—H2729. E.H. (A school teacher). 
+ A thin mucoid and salivary specimen but with occasional bacilli. 


Fic. 2.—H1985. J.T. (A bar manager). 


—++++++ + +A thin clear sputum but with numerons bacilli. 
Fic. 3.—H2670. S. McD. (A ‘failed A-P.” case). 
++4+4+4+44+4+4+4+4+4++4+4 4 The field shown -was simply a mass of organisms, 


' Plus signs to the number of twelve note degree of infection. Brackets indicate rough proportion 
of bacilli which appear degenerate or occur in clumps. 

The cases quoted (skiagrams and micrographs) were in-patients of Wooley Sanatorium (Super- 
intendent: Dr. R. Cunningham). 











Group I1.—To demonstrate how “unexpected” results may be when the presen- 
tation of a specimen is insisted upon. (‘‘ Morning saliva.”’) 
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Fic. 4.—H2524. F.R. This patient had no pulmonary symptoms but a skiagram showed fibrotic 
apical disease on the left side. Stated she had no sputum. 
? +? Two bacilli seen in a salivary specimen. 
Fic.%5.—H2708. J. W. Stated that he had no sputum. 


+ + (+) (+) Rather thin but purulent sputum containing bacilli of varied sizes, the longer 
ones showing beading and a tendency to clump. 

















Fic. 6.—H2659. J.H. This patient had had a pleural effusion which had been aspirated without 
yas-replacement previous to admission. Stated that he had no sputum. 


+ +++ +++ Sputum was non-existent, macroscopically and microscopically, except 

for minute areas of caseous matter literasy ‘‘ riddled” with bacilli of several different lengths. 

Fic. 7.—H2732. D. L. T. This patient had sacro-iliac disease. There had been no pulmonary 
symptoms since a pleural effusion four years previously. Stated that she had no sputum. ‘ 


+ + + + (+) (+) (+) (+) (+) A mass of bacilli were found in a minute portion of 
nondescript sputum. ‘The clump formation of these bacilli was striking. 


Group III.—To demonstrate the effect of successful pneumothorax on the detail 
of the sputum. 





Fic, 8.—H2663. T.H. This patient had a bilateral pneumothorax, at first spontaneous, later con 
tinued therapeutically. Resistance was slow in development. One sees the early stages here. 
ee (+) (+) (grouping) Caseopurulent sputum with a considerable number of variable- 
sized bacilli which are tending to form into groups, some quite large like ‘‘ spilt matches,” 
but there is no true clumping as yet. 
Fie. 9.—H2728. M.L. This patient had had four months of pneumothorax and increased resistance 
is in evidence in the film. 


+ + + (+) (+) (clumping) Thick purulent sputum with medium and short bacilli, many 
of which are completely broken up and others are forming into tight little clumps. 
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Group IV.—To demonstrate how one may estimate the likelihood or otherwise of 
success in treatment. 


























Fic. 10.—H2526. Mrs. A. H. 


+ + + +(+)(+)(+) The sputum is thin and the bacilli are numerous, but they are 
medium-to-short and are showing early clump formation in striking degree. The prognosis 
is good if the extent of disease is not excessive, or if an effective collapse can be obtained. 

X-ray photographs figs. 3 and 4 are from this case. 


Fic. 11.—H2650. G. P 


(+) (+) (+) (tiny clumps only) Nondescript sputum with a considerable number of very 
tiny clumps of very short or entirely beaded or broken-down bacilli. Not too much must 
be expected of treatment, for infection has obviously been long existent in the body and 
almost certainly there will be other foci. F 


Fic. 12.—H2762. E. F 


bs te hehe ek he oh Da cebeen (almost a ‘‘culture”’) The sputum is thin, and contains 
many bacilli, singly and in small clumps, while here and there they are seen in swarming 
numbers. The ouly hope for such a patient lies ia the possibility or otherwise of successful 
collapse. 


Group V.—To demonstrate the not-infrequent result of adhesion division in 
pneumothorax therapy. 





Fic. 13.—H2042. W.Y 


+ + + (+) (+)(+) (Very short with clamps) The sputum is thick and semi-caseous with 
many bacilli. They are short and the clumping is striking. 

This single specimen of sputum followed the division of an adhesion which had been pre- 
venting the perfect collapse of a cavity, although the general health had been excellent and 
cough and sputum absent for some months. 
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Group V1I.—To demonstrate the value of repeated detailed sputum examinations 
in the control of cases. (a) Pnewmothorax, (b) sanocrysin. 





x 


(a) Pnewmothorax. 
Fic. 14.—H2724. Mrs. A. C. 

+ (+)(+) Purulent and fibropurulent sputum with bacilli relatively scanty and mainly in 
small clumps. 

This sputum remained unchanged in detail month after month. It showed resistance but 
the presence of uncollapsed cavities which could not heal without further operative therapy. 
(Patient for thoracoplasty.) 

Fic. 15.—H2670. S. Me.D. (See another field, Fig. 3.) 

+++++++++ +4 (and many clumps) An amazing number of discrete bacilli in 
addition to many clumps. Bacilli appear to be increasing in number and overcoming the 
resistance of the case. (A case not suitable for thoracoplasty.) 








(b) Sanocrysin. 
Fic. 16.—H2518. F. 5S. 
++++++++(+) The appearance of the sputum at the end of a sanocrysin course. 
It is so loaded with organisms one can hardly believe the patient has bénefited from the 
course. 
Fic, 17.—H2709. F. 8. 
+++++++++ + (+)(+)(+) The appearance of the sputum after an interval 
of seven weeks. The bacillary content is almost incredibly worse. 


Group VII.—To demonstrate the appearance of sputum in a “ hopeless” case. 











Fic. 18.—H2058. M.D. 


+++++++ +4. Purulent sputum loaded in every part with bacilli of only slightly 
varied length, unbeaded and unclumped. There is no sign whatever of resistance in this film. 
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Section of Laryngology and Section of Otology 


COMBINED MEETING 
HELD IN LONDON, JUNE 4 AND 5, 1936 


OTOLOGICAL SESSION 
Chairman—HAroup Kiscu, F.R.C.S. (President of the Section of Otology) 


CASES 


Facial Paralysis. Ballance-Duel Nerve Graft.—D. J. CoLiier. 

C. C., female, aged 24. 

Left mastoid operation at age of 14 and again at age of 22. Facial paralysis 
reported after second operation. 

25.9.34: Seen in consultation with Sir Charles Ballance and Dr. Duel; left facial 
paralysis complete. No response to faradism, but all facial muscles responded to 
galvanism. Loss of taste on corresponding half of tongue. 

Operation (Dr. Duel) 26.9.34.—Left middle cutaneous nerve of thigh cut and 
allowed to degenerate. 

Operation (Dr. Duel) 8.10.34.—Facial nerve in Fallopian canal exposed and 
found to have been destroyed for about 6 mm. in the descending vertical segment, 
and embedded in scar tissue above and below the site of the injury. The measured 
gap, after removing the damaged area, was 18 mm. The prepared nerve graft was 
laid in the Fallopian canal. 

At the plastic operation to close the wound, five weeks later, there was no 
response to faradism, but twenty-one weeks after the graft operation voluntary 
power had returned to the angle of the mouth, and faradic response was present in 
all the facial muscles. 

There has been slow but steady return of voluntary and emotional movements to 
the muscles round the angle of the mouth and round the eye, but so far no return 
of power to the frontalis. 


Facial Paralysis. Ballance-Duel Nerve Graft. Recovery.—HAROLD 
KISCH. 

M.B., aged 2 years, had a cortical mastoid operation performed on 20.5.35. Facial 
paralysis was noticed immediately after operation. No recovery took place. On 
22.6.35 the wound was reopened and the nerve found to be extensively destroyed. 
A portion of the external cutaneous nerve of the thigh, previously degenerated, was 
inserted. The wound was packed with a B.I.P. strip. The strip was removed 1.7.35, 
and afterwards, dressings at regular intervals. Commencing recovery was first 
noticed about Christmas 1935. There is still some weakness of the muscles of the 
angle of the mouth. 

Discussion.—Mr. C. Scott RipouT said that he had not himself performed the Ballance- 
Duel nerve-graft operation but he hoped to show two cases of spinal-accessory—facial 
anastomosis. One was ina boy who had had a fractured base of the skull, with facial paralysis. 
After some months had been spent in trying to restore movement by massage, the spinal 
accessory nerve was divided and joined to the distal portion of the facial, and within six 
months the boy was moving the side of his face fairly well; in a year or two probably no 
difference between the two sides would be noted. 

The other case was that of a boy aged 8 years, who, within four months of the spinal- 
accessory—facial anastomosis began to show movement; the recovery was more rapid than in 
the first case. 
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This method involved only one operation instead of two. By the other operation it was 
somewhat difficult to be sure one was actually in the Fallopian aqueduct in a badly scarred 
case, and that helped one’s preference for the spinal-accessory operation. 


Mr. I. A. TUMARKIN said that his first case of the kind had been that of a young woman 
who showed synkinesia—i.e. if asked to close her eye she also twitched her mouth, and 
was unable to control the latter movement. That was a very frequent phenomenon in any 
form of recovery after facial paralysis. It was thought by some that the outgrowing new 
axons, making their way outwards, included some which lost their way and instead of 
serving the eye, served the mouth. Another theory advanced to explain it was that a nerve 
stimulus was really an electrical impulse, which passed down the axon, and that in the case 
of a trunk like the facial nerve, an electrical impulse passing down the nerve needed to be 
insulated. In normal conditions insulation was provided by the myelin sheath ; but in the 
case of new nerves the myelin sheath was probably imperfect and so insulation was also 
defective. Nerve energy going to the eye therefore became irradiated, like that of a broken 
electrical insulation. 

He did not know what was the prognosis in such cases, but he had seen the phenomenon 
in many so-called recoveries after Bell’s palsy. 


Mr. K1scH (in reply) said that his patient had had ordinary massage while in hospital, 
and the mother was taught to keep the skin in condition after he left. 


Csophageal Pouch.—LrsLiz PowELL. 

Male, aged 51. Difficulty for one year in swallowing food, which stuck at a level 
just above the sternum. No vomiting or return of food. No loss of weight; patient 
looked well. Skiagrams showed a pouch. Csophagoscopy showed a smooth mucous 
membrane but the posterior wall was pushed forward by a soft swelling, which 
caused obstruction. No opening was seen. 

Operation.-- 9.5.36. Collar incision as for thyroidectomy. Thyroid isthmus 
divided hetween clamps. (sophagus identified by passage of cesophagoscope by 
assistant. Pouch dissected out, ligatured, and removed, and stump invaginated. 
Wound left partly open and packed with gauze soaked in hypertonic saline. 

Patient now swallows well. 


Discussion.—Sir STCLAIR THOMSON asked what was the present tendency in regard to 
the operation—a one-stage or a two-stage operation. In the early days of Sir Henry Butlin, 
the mortality following the one-stage operation was so marked that it might be expected to 
be 10%. This decreased with the introduction—chiefly from America—of the two-stage 
operation, which for many years had held sway. In later years, however, following the 
work of Trotter and other operators, there appeared to be a return to the one-stage 
procedure. 


Mr. CRAIG DUNLOP asked if a note had been taken as to the condition of the voeal 
cords before operation. The patient stated that the voice was better now than before 
operation, but it was still abnormal, and the right cord crossed the mid-line to meet the left 
cord, in the cadaveric position. There was hypertrophy of the false cord on the right side, 
and he (the speaker) wondered whether this was a pre-operative, or a post-operative 
condition. : 


Mr. H. V. Forster said that he had been asked by Professor R. E. Kelly to see a man, 
aged 80, who had a pouch so large that removal was out of the question. Professor Kelly 
performed a gastrostomy, retaining the pouch, and the patient, who was able to empty the 
pouch which had interfered so much with swallowing, did very well. 

Since then Professor Guizez had successfully treated patients by dilating the entrance to 
the csophagus. Had any members had experience of palliative measures of that kind 
which could take the place of operation in the old and feeble ? 


Mr. V. NEGus said he did not think that it was wise to operate on cases of this kind 
unless the crico-pharyngeal sphincter was stretched; therefore at the beginning of the 
operation one should pass a large cesophageal speculum or cesophagoscope and stretch the 
sphincter widely, empty the pouch, and pass a feeding-tube. By this means much post- 
operative trouble was obviated. 
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The etiology of the pouch was closely connected with lack of relaxation of the 
crico-pharyngeal sphincter; hence the need for stretching it. For a smaller pouch it 
was reasonable to do that occasionally, as it gave much relief. The difficulty in 
swallowing was due not only to filling of the pouch with food, and the consequent pressure 
of the pouch on the esophagus, but also to a pulling forward of the anterior lip of the 
pouch by the crico-pharyngeal sphincter. 

With regard to the choice of the single operation, or the two-stage operation, Mr. Trotter 
had advocated the single-stage operation, and he (the speaker) did not know of a good reason 
for not using it, as there was the danger of mediastinitis from opening the side of the neck 
and moving the pouch from the mediastinum, whether the pouch itself was opened or not. 
He thought it better for repair to be carried out at the first operation rather than after 
considerable gluing together of structures had taken place by the time the second operation 
was due. 


Mr. J. F. SIMPSON, referring to the suggestion of Mr. Forster that the age cf 80 was a 
contra-indication for operation on cesophageal pouch, said that he had assisted Mr. Colledge 
in removing such a pouch from a man aged 91, who made a good recovery. [Mr. Forster : 
This particular pouch was the largest on record. | 


Mr. C. P. WILSON said that an unusual point about this case was that it was apparently 
easy to pass an cesophagoscope into the gullet, and the pouch appeared only as a soft swelling 
pushing forward the posterior wall of the gullet and thus causing obstruction. It was 
usually easy to pass an cesophagoscope into the pouch, but difficult to pass it into the gullet. 
He had seen many such cases, but not one in which one did not pass the esophagoscope 
into the pouch at first, and had to search for the opening from the pouch into the esophagus. 
The present pouch seemed to be of unusual type. 


Mr. HAROLD KISCH said that he had had one case of the kind in an old man suffering 
from obstruction and dysphagia. The radiologist had assured him that the picture suggested 
stricture of the esophagus, not a pouch, and with that he agreed. He passed an esophago- 
scope easily right down the esophagus, no obstruction being encountered, but he thought 
there was some fullness at the level of the upper end of the sternum. During the night the 
patient was seized with severe pain on the right side of the chest, and he died the next 
morning. At autopsy there was found a large cesophageal pouch, filled with offensive 
bismuth and food material. There was no injury or sign of instrumentation. Apparently 
there was some danger in passing an cesophagoscope in these cases. 

Mr. LESLIE POWELL (in reply) said that this patient had always had a “funny” voice 
and had stammered, and his larynx now looked as it did before the operation. With regard 
to the wsophagoscope passing into the wsophagus and not into the pouch, he thought that 
was accounted for by the sharp, backward bend of the spine there, so that the opening into 
the pouch was directed backwards. 

He did not invert the pouch into the lumen of the esophagus ; he understood that that was 
done sometimes, without cutting it off. He just oversewed the stump. He left the packing 
in four days, at the end of which time the temperature came down to normal, and the wound 
was clean when the drainage was removed. On the following day, however, the temperature 
went up again, as there was a little leakage; it would therefore have been wiser to have 
left the packing in for another three or four days, so that the wound in the cesophageal wall 
might be soundly healed. 


Leontiasis Ossea.— LESLIE POWELL. 

Female, aged 57. 

1909 : Swelling of right upper jaw removed at Guy’s Hospital. 

1921: In-patient at Guy’s. ‘‘ Bone removed from right upper jaw.’ 
Leontiasis ossea. 

1926 : Three months’ history of enlargement of right maxilla. X-ray report: 
Osteoma. Bone removed. No osteoma; new bone formation. 

April 1936 : Complained of enlargement of left upper jaw. Great hypertrophy 
of both maxilla. X-rays show thickening and increased density of all skull bones. 
Spine, pelvis, femur, &c., normal. Sigma reaction, negative. Phosphatase: 10 times 
normal, 


Diagnosis : 
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Enlargement of the Nasal Bones and Nasal Processes of the Maxillz. 
—F. C. ORMEROD. 

Male, aged 24. Has noticed hard swellings on sides of nose, gradually increasing 
for several years ; twelve years ago had external frontal sinus operation. Depressed 
scar over right eyebrow. 

The hard swellings appear to arise from the nasal bones and nasal processes of 
the maxille and resemble the swellings which constitute the disease known on the 
West Coast of Africa as “‘’ngundu.” The patient has not been out of England. The 
nose is clear, the sinuses transilluminate, X-rays show a diffuse opacity in the region 
of the swellings and of the right frontal sinus. The tonsils are infected and there is 
very advanced dental caries and sepsis. 


Discussion.—Dr. DOUGLAS GUTHRIE showed lantern slides from a case similar to those 
now under discussion ; in this case, the bones of the fingers also were affected. Inspection 
of museums would reveal a few specimens of upper jaw which had been removed—the operator 
being under the impression that he was dealing with a malignant growth. On section the 
hone was found to be normal bone; they were really cases of hypertrophy of the cancellous 
tissue of the upper jaw. 

Dr. Guthrie then showed illustrations of a hypertrophied maxilla which had been excised 
by Christopher Heath. He said that some years ago Mr. Westmacott had described and 
illustrated a number of these cases, and had drawn attention to the fact that the alveolus 
was greatly thickened, and the teeth looked as if they had been stuck like pegs into the 
hypertrophied mass. 

He next showed the original drawing which Maclaud, a French naval surgeon, had 
published to support his statement that he had discovered in West Africa “ a race of horned 
men.’ This had aroused much interest, but it was proved later that the appearance was 
caused by a pathological condition (‘ngundu) and was not a racial peculiarity. Some 
authorities regarded it as a manifestation of yaws. 

Finally, he showed the picture of a skull from a case of advanced leontiasis ossea— 
the classical case described by Dr. Bickersteth, of Liverpool; there was great hypertrophy 
of most of the bones of the face and head, and the orbit was invaded to such an extent that 
the eye was destroyed. 


Mr. HERBERT TILLEY said that Mr. Westmacott’s experiences with regard to this type 
of bone pathology were recorded in the “ Transactions of the International Congress of 
Medicine” held in London in 1913. Specimens of bone which he had removed from 
affected areas were examined by Professor Walker Hall (Bristoi) who reported that in all of 
them the bone was very vascular and large osteoblasts were a prominent feature. Otherwise 
there was nothing to suggest malignancy, or anything more than hyperostosis. 

He (the speaker) had noticed that in the patients shown to-day, the bones involved were 
tender to pressure. A dull aching pain was experienced by some of the sufferers who had 
been exhibited. The same symptoms were present in two patients on whom he had recently 
operated by freely exposing the swollen areas of the alveoli, removing all bone which appeared 
to be abnormally vascular and then stitching together the flaps of mucoperiosteum which had 
been raised from the gums and anterior surfaces of the hard palate. It would be too early to 
predict the permanent result of the operations, but meantime there had been no recurrence 
of the neuralgia, or “ dull boring type of pain’ of which the patients had complained. The 
specimens of bone removed were being decalcified and stained in order to search for any 
organisms which might be present; the probability of finding these was enhanced by the fact 
that diseased teeth had been removed a long time before he had dealt with the corresponding 
alveolar regions. But even if they should prove to have been infected, such a fact might 
only be applicable to cases of dental origin and one might have to find some other explanation 
for hyperostosis commencing in, and limited to, the nasal or malar bones. 

Many years ago Mr. Walter Spencer and himself had each shown a case similar to 
Mr. Powell’s; in those cases there had been so much cedema over the nasal bones and below 
the eyes that the patients looked as if they had been stung. In both cases streptococci were 
found in blood removed from the swollen areas. In Mr. Ormerod’s case pus and polypi were 
found in the ethmoidal regions, and in chronic cases of the kind, hyperostosis of the nasal 
bones was by no means uncommon. One was, therefore, constrained to the view that sepsis 
was a predominant factor in this type of case. 
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Six STCLAIR THOMSON said that he had had a series of cases of this condition thirty-six 
years ago, discussed before the Laryngological Society in 1900.' He had shown two cases, 
two were exhibited by the late Dr. William Hill, and one by Dr. Atwood Thorne. All 
these had only to do with symmetrical enlargement of the nasal bones and the nasal 
processes of the maxillary bones. Two of the patients were females, aged 11 and 24 
respectively, and three were males, aged 12, 15, and 24 respectively. In private practice he 
had had several cases in elderly people. One patient’s nose was so red and shiny that it 
precluded her attendance at society functions; in another case there was such great 
distension that superficial ulceration had occurred. Many of the cases at that date were 
suspected to be syphilitic; the Wassermann test had not then been discovered, and 
antisyphilitic remedies gave no benefit. He consulted several colleagues about one of these 
cases, but they declined to commit themselves to an opinion. Tuberculosis was excluded, 
but syphilis was not always ruled out, because some cases in children were watched closely 
and later showed a suspicion of congenital syphilis. Sir Felix Semon, one of the leading 
authorities, suggested traumatism as a cause; Sir James Dundas-Grant shared the diffidence 
shown by the profession generally at that date in formulating the etiology of these cases. 
There was, however, a tendency to accept the view now supported by Mr. Tilley, that in a 
number of the cases there was some septic source. 

Mr. LESLIE POWELL said it had been found in his case that the phosphatase was 
increased and this suggested that the condition was constitutional or congenital, rather 
than due to sepsis. 


Penicillium Glaucum Infection of Nose and Antrum.—J. F. O’MALLEY. 

Female, district-visitor. Aged 49. 

History.—January 11, 1935, complained of colds in the nose for months. Nose 
badly blocked for a week. Alternated on posture. Discharge rather free, chiefly 
watery, but mucopus at times. No sneezing. 

On examination.—Lining mucous membrane of nose swollen and moist. Left 
side worse (no airway). Septum deflected to left and large right middle turbinate. 
Transillumination : No crescents but illumination of both sides looks equal. 
Treatment: Endrine twice daily prescribed. 

X-ray examination and report.—14.1.35 : “ Frontals, ethmoids, sphenoids, and 
right antrum clear. Left antrum cloudy, no fluid level. Conclusions: Infection of 
left antrum.” 

21.1.35: A little more airway. More discharge of mucopus and a piece of 
greenish-yellow “substance”’ blown out. This raised a suspicion of aspergillosis, 
and discharge was collected subsequently for two days. 

Examination by Professor Okell gave, on three different culture media, a growth of 
penicillium glaucum. 

Operation.—29.1.35: Submucous resection of septum with reduction of middle 
turbinates and antrostomy (left). Secretion from these regions contained 
the mould. Subsequent history of case uneventful, as nose healed well and 
remained free and clean. 


Left-sided Otogenic Sphenoidal-lobe Abscess, without Otorrhcea or 
Localizing Signs. Operation. Recovery.—N. ASHERSON. 

Girl, aged 54 years. Three weeks before admission had left earache for one day. 
This subsided without otorrhcea. Since then, for two weeks, had attacks of severe 
frontal headache and vomited, once at the beginning and frequently for the last 
two days, during which the headache was constant. She was somewhat drowsy. 
Temperature 98° F.; pulse 56 to 72. Blood-pressure 142/60. 

On examination.—Tympanic membrane dull, injected, not bulging. No landmarks 
visible. The child was normal mentally; no nuchal rigidity. Marked generalized 
hypotonia, especially in arms. Tendon-jerks absent in right arm; there was once 


1 Proceedings Laryngologtcal Society, London, 1900, 7, 2-6. 
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only noticed a momentary weakness of the right facial muscles at the angle of the 
mouth. Gait unsteady. Right optic disc normal; left showed well-marked 
papilloedema. 

Lumbar puncture revealed a normal fluid, pressure not increased. White blood- 
cell count was about 18,000 ; chiefly polymorphonuclears. 

Operation.—25.3.36: Left mastoid explored and found to contain only scattered 
smears of mucopus in the cells. Dura of middle fossa exposed by removal of squama. 
It was under great tension, did not pulsate, and rapidly herniated through the 
aperture in the squama, forming a nipple projection. This bulge was explored and 
found to lead in an anterior direction to a large temporo-sphenoidal abscess con- 
taining at least 3 oz. of thick pus. Large tube inserted and brought out through 
upper end of incision. Mastoid cavity packed with B.I.P. gauze. 

27.3.36: Tube withdrawn and smaller one inserted. Tube then shortened daily 
and by 8.4.36 could no longer be introduced. 

The child made a rapid recovery from the first day after the operation. 

The swab from the abscess grew staphylococci ; a swab from the mastoid 
grew diplo-bacilli of the Friedliinder type. 


Lymphosarcoma of Tonsil.—A. LowNDEs YATEs. 

Female, aged 50. First seen 10.7.33, with mass oi soft glands in left side 
of neck and soft swelling of left tonsil. Biopsy of tonsil showed lympho- 
sarcoma. 1.8.33: Left tonsil and portion of soft palate excised by diathermy. 
15.8.33 : Radium (0°5 mm. platinum screen) embedded 102. mgm. hours and radium 
slung in nasopharynx for 750 mgm. hours. Radium, with screen equivalent to 2 mm. 
platinum, applied externally at a distance of 4 cm. for 24 gramme-hours. The radium 
plaque was removed intermittently, to permit of the administration of gastrexo to 
restore the red cell count to normal. The glands and tumour disappeared, but in 
August 1935, pyorrhcea developed and subsequently there was ulceration of the 
area of the growth. Biopsy: Radium necrosis. The ulcerated area was painted 
with methylene blue (1%) and healed. The interstitial keratitis and nerve deafness 
date from puberty. Wassermann reaction negative. 

Discussion.—Mr. CAWTHORNE said that his experience of sarcoma of the tonsil was that 
it shelled out easily on dissection, and if the excision was followed up by external irradiation, 
either by a radium bomb or deep X-rays, the case did very well. 

Mr. W. A. MILL said that in his experience these cases did remarkably well after 
irradiation at least on the first, and perhaps on a second, occasion, but that later the 
growths became very resistant, no applications having any effect, and usually the patients 
died within three years. 

Mr. HAROLD KISCH said that he had a patient with lymphosarcoma who had had many 
recurrences in glands in parts remote from the original site, but the condition always 
yielded to intensive X-rays. There had been no recurrence in the tonsil, though the first 
treatment had been four years ago. 


Secondary Melanoma of Nose.—P. J. Jory. 

History.—March 7, 1934, moles on right eyelid treated by diathermy. April 18, 
1934 : recurrent melanoma of right eyelid treated by diathermy. June 8, 1934 : biopsy 
of recurrent growth. Pathological report— Pigmented basal-celled carcinoma of 
doubtful malignancy.”’ 

Patient was then sent to the Radium Institute for treatment. November 28, 
1934: exenteration of right orbit at St. George’s Hospital. Pathological report : 
“ melanotic carcinoma.” 

Patient now complains of persistent bleeding from the right side of the nose. 
Examination through a speculum shows a nodule projecting from under the right 
inferior turbinal. This bleeds easily when touched with a probe. A skiagram shows 
no evidence of infiltration of the right antral cavity. 
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Styloid Processes Projecting into Tonsils.—C. P. Wiison. 

Male, aged 31. Complains of occasional blood-stained discharge from throat in 
mornings. 

On examination.—Some post-nasal catarrh and dilated veins seen on pharynx. 
Tips of styloid processes can be seen projecting into tonsils and through anterior 
pillars of fauces 


Functional Stridor—MavuricE Sorssy. 

Male, aged 47. 

History.—Four years ago the patient began to blink. Soon afterwards be 
developed difficulty in breathing, associated with stridor. The stridor is practically 
continuous during the day-—though varying in intensity—but it is completely absent 
during sleep. Until two months ago the patient was doing heavy work without any 
evidence of dyspncea. Central nervous system normal. Wassermann reaction negative. 

Present condition.—The ‘patient looks emaciated, experiences difficulty in 
breathing and has a practically continuous stridor. The voice is quite normal. 

Larynx: Both cords move, though imperfectly ; they are cedematous ; there is 
slight pachydermia posteriorly. The cords adduct on inspiration, causing a stridor. 


Congenital Pre-auricular Sinuses.—MaurIicE Sorssy. 

Girl, aged 12. 

History.—A small sinus in front of each pinna has been present since birth. 
Both sinuses began to discharge a foul-smelling secretion over a year ago. 

On examination.—A thin probe can be inserted into each sinus. The right is 
larger than the left (? in. and 4 in. respectively). X-ray examination after lipiodol 
injections shows that there is no communication with any other structure. 


Some Aspects of the Problem of Facial Paralysis 
By I. A. TUMARKIN 


I PROPOSE to limit myself to one aspect of this problem, namely, the possibility 
of surgery in Bell’s palsy. 

In 1934 Duel reported several cases of old-standing Bell’s palsy on which he 
had operated. He said :— 

“T believe that although operative treatment of severe Bell’s palsy is not yet a fixed 
principle, yet with continued study of indications for early intervention, it will eventually 
become so.” 

Our difficulty at present is that we only recognize the severe cases by the fact 
that they never recover. We see the patients a year or more after their illness, with 
varying degrees of deformity, and we are deterred from advising operation at that 
stage by the feeling not only that a complete cure is unlikely but that we may 
jeopardize the little recovery which has already occurred. We are tantalized by the 
feeling that if only we could have operated in the first few days of their illness, we 
we could certainly have saved the patients. There is ample evidence to show that 
immediate decompression will produce immediate recovery. Literally the paralysis 
begins to disappear before the patient leaves the operating theatre. But supposing 
we do see these cases in the first few days of their paralysis. How dare we advise 
operation, when we know that any given patient has a 4 to 1 chance of spontaneous 
recovery ? 

Now let me digress for a moment to consider the frequency and the nature of 
the permanent lesion. Duel puts the frequency at 15 to 20%. This may surprise 
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many of my listeners, as it certainly surprised me. However I sent out a questionary 
to 150 patients, and analysed the replies. There can be no doubt that in every 
five cases of Bell’s palsy one will fail to recover completely. 

The lesion varies from weakness of a single muscle down to complete unilateral 
paralysis with grotesque deformity. Contracture and true spasm were rare, but 
synkinesia was very common indeed. By synkinesia I mean that when a patient 
attempts to use one muscle, he involuntarily contracts others. The usual explanation 
is that after death of the nerve trunk, new axons push their way out. Some get 
lost and end up in the wrong muscle. Consequently some of the nervous energy 
put forth, say to close the eye, finds its way to the nose or mouth muscles, and 
vice versa. 

A special example of synkinesia is the phenomenon of crocodile tears. Briefly, 
this consists of a troublesome epiphora which occurs during mastication. It is to 
be distinguished from the epiphora which occurs in the early stage of most facial 
palsies, and which is, of course, due to paralysis of the orbicularis palpebrarum. The 
crocodile tears appear late, and although some epiphora may or may not be 
produced by exposure to wind and so on, yet the really copious flow is only excited 
by the act of mastication. In a severe case the patient is constantly mopping his 
eye during a meal, and may, indeed, develop a secondary blepharitis. 


LACHRYMAL 
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Fic: 1.—Normal path of lachrymatory impulses. 


We may explain this by assuming that fibres intended for the salivary glands, 
wander into the lachrymal. The salivary fibres of course travel along the chorda 
tympani normally, but if some get lost and enter the great superficial petrosal they 
will end up in the lachrymal gland by traversing: (1) The vidian nerve. (2) The 
sphenopalatine ganglion. . (3) The sphenopalatine nerves. (4) The superior maxillary 
division of the 5th. (5) The temporomalar nerve which communicates with (6) The 
lachrymal nerve. (See fig. 1.) 

This syndrome is evidence of a lesion involving the facial where it gives off the 
great superficial petrosal, that is, at the geniculate ganglion. Let us now return to 
our problem which I present to you under four headings :—- 

(a) Have we any criterion for deciding at the outset of a case that it is unlikely 
to recover? (b) Where is the lesion? (c) When shall we operate? (d) What 
operation shall we perform ? 

(a) Our questionary provided some very interesting statistics on the importance 
of certain early symptoms. It was clear that pain and loss of taste were of grave 
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prognostic significance. A comparison between the 25 cures and 18 failures, shown 
in the table, will make this clear. 


No pain and Pain but no loss No pain but Pain and loss 

Cases no loss of taste of taste loss of taste of taste 

25 cures 18 = 72% 4= 16% 2=: 8% 1= 4% 
18 failures 2=> 11% 6 = 33% 4 = 22% 6 = 338% 


Pain plus loss of taste means 2 to 1 against recovery. 
No pain and no loss of taste means 25 to 1 in favour of recovery. 


Vertigo, hyperacusis, rash, pyrexia, and so on were of much less importance. 

Stated simply, it may be said that if a patient has both pain and loss of taste, the 
chances are two-to-one that he will not recover; but if he has neither of these 
symptoms the chances are 25 to 1 that he will recover. Less importance is to be 
attached to the presence of only one of these symptoms. 

The distribution of the pain varied considerably, as did also its severity; it was 
rarely a true otalgia; more commonly it was referred vaguely to round the ear, or 
to the vertex, or even down the shoulder. The loss of taste was very definite. One 
patient accused his wife of poisoning him, as all his food tasted oily. 

(b) Now let us consider the site of the lesion. Unfortunately we are confronted 
by the fact that the term “ Bell’s palsy’ certainly includes a variety of conditions :— 

(1) Herpes oticus, so ably described by Ramsay Hunt, although well known 
before. (2) Mastoiditis, unrecognized because of the absence of otorrhcea, and 
other classical symptoms. (3) The elusive “ rheumatic type” (“a frigore”’) which 
constitutes the bulk of our cases, and of which the true pathology is unknown. 

Clearly in the case of herpes oticus we must believe that the facial nerve is com- 
pressed at the geniculate ganglion itself. In other cases, however, it is usually main- 
tained that the lesion is in the much more accessible descending portion of the nerve. 
Ney says, © In Bell’s palsy the lesion is probably compressive in nature, and located 
low in the vertical canal inasmuch as the chorda tympani is rarely involved. 
Even if it 7s involved, it is rare to find paralysis of the stapedius.” Ballance, 
speaking of a woman with pers?stent deformity, says: “If a decompression had 
been promptly performed five years ago on the lower 1 cm. of the vertical portion 
of the nerve, we think an almost perfect recovery would have followed’, and 
Duel, speaking of the difficulty of approaching the tympanic section in the region 
of the oval window says, “ Fortunately it is never necessary to uncover this portion 
in Bell's palsy.” I regret to say that I am unable to accept this optimistic finding. 

t is quite possible that in the 80% of cases which recover spontaneously the lesion 
may well be limited to the descending portion of the nerve. 

We, however, are interested in the remaining 20%, and it is precisely in these 
that the evidence indicates a more central involvement, extending to the genu. 
As I have already mentioned, our conception of the pathology of herpes oticus 
implies such a central involvement. Furthermore, the phenomenon of crocodile 
tears implies a ganglionic involvement too. It is clear that that syndrome could 
not occur unless the great superficial petrosal had been involved, and that can only 
occur if the facial is strangulated in its first part. Now the extraordinary fact is 
that out of 18 patients who failed to recover, not less than 13 showed crocodile 
tears to some degree or other. At least 10 had marked loss of taste. 

This then, is my evidence, that in the majority of cases which fail to recover 
the lesion has involved the nerve in its first portion. 

(c) When shall we operate ? 

Delayed operation months or years afterwards cannot be expected to produce 
much benefit. Indeed it was surprising that so much was achieved in Duel’s cases. 
On the other hand, early operation gives amazing results. Tempea says that the 
patient feels a return of power at once. One of my cases certainly showed recovery 
in thirty-six hours. This was not a case of true Bell’s palsy. Actually the patient 
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had had two or three radical mastoidectomies on her right ear. She came to 
me complaining of otorrhoea, vertigo, &c., and as conservative measures did not 
help, I again explored the mastoid. Three months later she suddenly developed a 
facial palsy. I promptly decompressed the fourth portion of the nerve, and in three 
days the face was normal. Another patient to whom I shall refer later, actually 
closed his eye before he left the operating table. 

What if the reaction of degeneration is present? What can we expect from 
operation? It might be argued that the reaction of degeneration indicates a dead 
nerve trunk, and that recovery will be delayed for months, until the old trunk is 
absorbed, and new axons have grown out. Curiously enough Sanders reports a 
case in which, although the reaction of degeneration was present for several 
days, the patient showed improvement within six hours of operation. 

Similarly Duel records a case with reaction of degeneration which began to 
improve in a week. There is thus some evidence to suggest that R.D. does not 
necessarily mean absolute death of the nerve, and a timely decompression might 
still produce a dramatic resuscitation. We must remember that R.D. is not a clear- 
cut syndrome. There are all degrees of partial R.D., and unfortunately it is not 
easy to standardize the tests. 


OBLITERATED VEIN 








FiG, 2. 


Cross-section of normal Fallopian canal. Fallopian canal in Bell’s palsy 
V—vein. N—nerve. A—artery. 


(d) Lastly, I come to the question of the operation. Sanders has recorded a 
case in which he decompressed down to the ganglion. This involves exenterating 
the tympanic membrane, together with the malleus and incus—a serious addition to 
an already laborious and difficult procedure. Furthermore, the risk of labyrinthine 
infection cannot be ignored, especially in cases of herpes oticus, where the vesicles 
are already liable to be secondarily infected. I do not believe that complete 
osseous decompression is ever likely to become a routine procedure. 

Tempea has recorded several cases of dramatic cure in which he merely 
uncapped the fourth portion (limited osseous decompression). 

The interesting point arises: How can this limited operation succeed if, as I 
have suggested, the site of strangulation is in the first part of the nerve? A 
possible explanation is as follows :— 

Consider the canal. Its contents—nerve, stylomastoid artery, vein, lymphatics, 
&e.—are believed to occupy from one-third to one-half of its capacity. When palsy 
is developing, we assume that swelling is taking place (figs. 2 and 3). 

Remember that the stylomastoid artery, in addition to nourishing the nerve, 
carries a large volume of blood for the supply of the tympanic membrane, and the 
adjacent bone. In cases of inflammation this vessel is probably enormously 
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inereased in size. The result is, that the thin-walled veins and lymphatics are 
obliterated (fig. 2). A vicious circle ensues. Blood can get in, but cannot drain 
out, and so the nerve dies. But supposing we ablate the engorged bone to which 
the artery is carrying this great volume of blood (fig. 3). Presumably it will sink 
down to normal calibre, and so we might just give enough room for the vein to open 
up, and the nerve to re-expand. I suggest then that these osseous decompressions 
may be achieving results by virtue of the incidental vascular decompression. If 
this be correct, then may it not be possible to abandon the laborious osseous 
decompression. Can we achieve vascular decompression by any simpler and less 
dangerous method ? 

Theoretically we might ligature the stylomastoid artery or even its parent, the 
posterior auricular in the neck. I believe there are several objections to such an 
operation. Suppose, however, we do a simple mastoidotomy and then extend our 
operation in three directions by removing: (1) The perifacial cells. (2) The 
posterior meatal wall, until we ablate the stylomastoid artery just as it emerges 
from the canal. (3) The outer attic wall, so as to diminish tympanic congestion. 

This operation—vascular decompression, as I have christened it-—is simple and 
safe. It should be easy therefore to determine whether it has any practical value. 
We have our criterion as to whether our patient is likely to recover or not, and in 
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suitable cases we shall be justified in proposing this operation on the grounds that 
it may do good, and will certainly do no harm. Many patients will readily accept, 
as the following will show :— 

On April 21 I was asked to see a case of herpes oticus. There was complete 
facial palsy with troublesome epiphora. The patient was haggard with pain and loss 
of sleep, and he had spontaneously complained of loss of taste. I carried out a 
vascular decompression, and there was an immediate response. Within an hour 
he was able to close his eye, the epiphora disappeared, and the sense of taste 
returned. The pain, which had been agonizing, disappeared also. Three days later 
there was a further outcrop of herpetic vesicles. The neuralgia returned, and the 
orbicularis weakened again. It never became completely paralysed, however, and 
the taste remained unaffected. 
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He is now improving steadily and I believe will recover completely. This 
fulminating herpetic type has a notoriously grave prognosis, and I feel that in less 
malignant types of palsy, the dramatic improvement of the first three days would 
have been permanent, and would have gone on to a complete cure even more rapidly. 


REFERENCES 


DUEL (1984), Brit. Med. Journ. (ii), 1027. 

TreMPEA, V. (1934), Ann. d’Oto laryng., p. 134. 
TUMARKIN, A. (1936), Lancet (i), 26. 

Id. (1986), Brit. Med. Journ. (i), 580. 

SanDERS, P. (1934), Journ. Laryng. and Otol., 59, 503. 


Discussion.—Mr. G. H. STEELE, who showed a film demonstrating the technique of the 
Ballance-Duel operation, said that the case was depicted at nine months after operation. 
There had been no improvement six months afterwards, but it was now continuing 
to improve. 


Mr. LIONEL COLLEDGE said there was one point which did not seem to have received 
much attention, namely, that of distinguishing between cases in which the tympanum was 
intact, and those in which the tympanum had been destroyed by a radical mastoid operation. 
He believed that most of the cases operated upon by the late Dr. Duel had already undergone 
severe operations on the ear, and in practically all of them the tympanum had been destroyed 
and the nerve actually cut across. In such a case the choice of procedure was simple. It 
was different, however, when the patient had an intact tympanum. Was the operator 
justified in destroying the tympanum, or risking it, with the rather equivocal prospect of 
correcting the facial palsy? That also applied to certain cases in which the mastoid 
operation had left a facial palsy, but in which there was complete recovery of the tympanum. 
He (the speaker) thought there was still something to be said for nerve anastomosis, though 
some said it ought to be abandoned altogether. In such cases there was likely to be a good 
result from using the hypoglossal with a secondary anastomosis between the hypoglossal 
and the descendens. In any case it was impossible to procure a perfect recovery. As 
Mr. Tumarkin had shown, after a successful graft there occurred a mass passage of impulses 
down the nerve, and thus there could no longer be differentiation of the nerve supply to the 
eye and that to the corner of the mouth and the chin. The patient could only contract the 
whole side of the face at once, and symmetrical movement was not possible. Mr. Steele’s 
cinematograph had shown that very well. 

With regard to the proposal to carry out vascular decompression: was it worth while to 
perform such an elaborate operation in order to relieve the congestion? He thought 
Mr. Tumarkin might first try the effect of a few leeches applied to the area. 


Mr. E. E. BURNIER said that he had had a case in a girl aged 12. The nerve had been 
injured in an accident, and healing took place by cross-union of the fibres. The fibres going 
to the upper facial joined those of the lower facial, with the result that when the patient 
closed the eye on one side she moved the opposite corner of her mouth. She was seen by 
Dr. C. P. Symonds. 


Mr. W. ST1RK ADAMS said that the etiology of Bell's palsy had been investigated by 
Russell Brain and R. 8. Aitken (Lancet, 1983 (i), 19). By means of a complement- 
fixation test on the serum they showed, in eight cases, that when vesicles were present in the 
region of the ear a positive complement-fixation indicated the presence of herpes zoster 
virus. In a second group of eighteen patients suffering from Bell's palsy without associated 
vesicles a negative complement-fixation made it unlikely that zoster virus was responsible 
for the paralysis, while in four further patients without vesicles a positive zoster complement- 
fixation test strongly suggested a zoster infection as the cause of the paralysis. 

He (the speaker) had decompressed the descending portion of the facial nerve in a girl 
who had, after two months, made no recovery from‘a spontaneous Bell’s palsy. The nerve was 
swollen to about four times its normal size, the dense capsule of the Fallopian canal was 
eroded away completely on its posterior aspect and the posterior half of the nerve was lying 
in cancellous bone. He thoug!t that the pressure of the inflammation, with resultant swelling, 
had produced erosion of the Fallopian canal in this manner. This suggested a considerable 
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degree of continued pressure on the nerve in some cases of Bell’s palsy. In this case there 
had been full recovery of facial movements three months after the operation and the patient 
could then wink either eye separately at will. 

Mr. TUMARKIN (in reply) said that Dr. Duel had abandoned the foil just before he died, 
and he (the speaker) had never used it. Synkinesia was a common late result, and that fact 
supported his contention that if a real cure was to be obtained the nerve must be saved ; it 
must not be allowed to die and then an attempt be made to get a new nerve. Traumatic palsies 
were in a different group from Bell's palsies ; it was of the latter that he had been speaking. 
One must decide where the lesion was; if it was deep, the idea of osseous decompression 
must be abandoned; the nerve could not be saved. In the few operations for the condition 
which he had performed, he had not encountered the condition described by Mr. Stirk Adams. 
He did not think that swelling of the nerve was likely to produce direct erosion. There was 
probably some vascular trouble present; the vein became blocked, and there was a massive 
necrosis of bone owing to defective blood supply. 


DISCUSSION ON INTRATYMPANIC MEDICATION, WITH 
SPECIAL REFERENCE TO THYROXINE 


Douglas Guthrie: The local action of thyroxine and other substances.—Just 
over a year ago the late Dr. Albert Gray, at a meeting of the Section of Otology 
related his experience of the intratympanic injection of thyroxine in otosclerosis and 
in the so-called dry catarrh, and gave details of fourteen cases, in seven of which 
there was improvement with regard both to hearing and to tinnitus [1]. 

Dr. Gray postulated that otosclerosis was “the result of a defective vasomotor 
response in the small blood-vessels of the ear” and that the local application of 
thyroxine, by producing a prolonged vasodilatation without inflammatory reaction, 
might overcome the defect and relieve the symptoms. He had noted that thyroid 
extract, applied locally to the nasal mucosa, caused active congestion without obvious 
irritation. Dr. Gray suggested thyroxine solely on account of its local effect, and 
said that any substance producing a similar local action would serve as well. This 
beneficial effect of hyperemia may explain the success of oto-massage, of the 
local application of heat by diathermy, and of the Ziind-Burguet apparatus, but in 
each case the congestion passes off much sooner than does the congestion produced 
by thyroxine. The temporary improvement in hearing sometimes noted after taking 
nitrites or alcohol may be similarly explained. The “flamingo tinge” of the tympanic 
membrane, originally described by Schwartze as the sole objective sign of otosclerosis, 
but found in only 10% of cases, is usually attributed to osteitis of the promontory. 
May this not rather be Nature’s effort to counteract the symptoms by the production 
of hypersemia within the tympanum ? 

There are at least two substances which produce local action similar to that of 
thyroxine. One is dionin, whicli has been used by ophthalmologists in cases of 
corneal opacity, and produces an cedema and redness of the conjunctiva, lasting 
for several days. The other is doryl, a derivation of acetylcholine, which has 
an action opposite to that of adrenaline and has been recommended as a local 
application in ozcena. My experience with each of these substances is limited to 
one case, and no effect, for good or ill, was observed, but they may perhaps be 
worthy of further trial. 

The effect of inflammation upon otosclerosis—Dr. Gray made it quite clear that 
his object was to produce hyperemia without inflammatory reaction. Is acute 
inflammation of any benefit in cases of chronic progressive deafness? And what 
is the result of an attack of acute otitis upon an established case of otosclerosis ? 
There seems to be no recorded case in literature. 

A few years ago, Sir Robert Woods [2] suggested the use of intratympanic 
injections of a weak solution of iodine. He held the view that otosclerosis was a 
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chronic inflammation probably due to a micro-organism. He alleged that the reason 
of chronicity in chronic inflammation was that the initial inflammatory reaction 
had been insufficient to bring about a natural process of cure. From this he 
argued that otosclerosis should be treated by producing local inflammation without 
destroying tissue. The cure of chronic infection by exciting acute inflammation is 
an old principle which has been used with benefit in many diseases. No subsequent 
record of the treatment has been published, but in reply to an inquiry, Sir Robert 
Woods informed me that he had not given the method an extended trial but that he 
was confident of its efficacy in suitable cases. He wrote as follows :— 


“To be of any real value treatment must be undertaken early, and in a disease so 
capricious and so slowly progressive, it is only after treating many cases that one can come 
to a reasonable conjecture as to the efficiency of any line of treatment. Furthermore, we 
know that this disease (otosclerosis) may advance steadily and then without apparent cause, 
halt definitely and permanently, and if our therapeutic measures should happen to coincide 
with such a halt, we may easily draw a wrong conclusion in favour of the remedy.” 


The selection of cases for thyroxine treatment.— While there is no contra-indication 
to thyroxine treatment, its indiscriminate use can only bring the method into dis- 
repute. As Dr. Gray told us, there is no need “ to distinguish cases of otosclerosis 
from the so-called chronic dry middle-ear catarrh.”’ The cases unlikely to respond 
are those showing evidence of nerve-involvement, with lowering of the upper tone- 
limit and diminished bone conduction. Above all, the selected cases must be recent 
cases; naturally the desired vasomotor response will be greater in young patients 
and the treatment is unlikely to be successful in persons over 50 years of age. 

The technique of intratympanic injection.—It is rather surprising that this 
method of introducing a medicament into the tympanic cavity has been so seldom 
employed. The only record I can find, previous to those of Sir Robert Woods and 
Dr. Gray, is by Richter in 1911. Richter {3] stated that in cases of otosclerosis he 
had injected through the tympanic membrane fibrolysin, iodine solution, soda 
solution, and dilute hydrochloric acid, but in no case had there been any benefit. Of 
course an almost incredible number of drugs has been at one time or another 
recommended for injection per twham, with the aid of the catheter, but the majority 
of otologists now agree that when the tympanic membrane is intact, very little 
fluid can be blown in by this route, any benefit being probably due to the inflation 
of air. No doubt solutions of various drugs could be injected into the tympanum 
through the Weber-Liel tube but this method does not appear to have been used to 
any extent. Ross and Rawson [4] investigated the blood-pressure in dogs after the 
intratympanic injection (via the membrane) of nicotine, sodium nitrite, and histamine 
and noted the effect upon vestibular reactions of cocaine, quinine, alcohol, &c. 
This appears to prove that drugs introduced into the tympanic cavity are absorbed 
into the general circulation, a fact worth remembering when testing. the effect of 
various substances in otosclerosis. 

In his original paper Dr. Gray described his technique of intratympanic injection 
of thyroxine in such full detail that there is no need to repeat his instructions. 
He conveyed the impression that the procedure is extremely simple. Nevertheless 
it demands a certain degree of manipulative skill. It is neither easy to puncture 
at the correct spot and angle nor to hold the point of the needle steadily in making 
the injection. The cocaine-aniline anesthetic solution may be conveniently applied 
to the tympanic membrane on a tiny wool mop, thus minimizing the risk of irritation 
of the skin of the meatus by aniline. The thyroxine tablet or tabloid is powdered 
and suspended in five minims of water freshly boiled and slightly warm. Pure 
thyroxine is insoluble in water. It is soluble in alkali but is unstable and is said 
to have a slightly caustic effect which would obviously render it unsuitable for use 
in the ear. 
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A fortnightly injection is given to each affected ear, so that in bilateral cases a 
weekly injection is given, treating the two sides alternately. The entire course 
consists of from three to six injections for each affected ear, but the first injection 
will show whether the treatment is effective and, consequently, whether it should be 
continued. None of my patients complained of pain and there was no case of intra- 
tympanic hemorrhage or of inflammation. Vertigo is avoided by using lukewarm 
water. It was interesting to note that no cough reflex was produced. Is this 
reflex diminished or absent in otosclerotics ? 

The fallacy of hearing tests—When any new treatment for otosclerosis is 
introduced, criticism is usually levelled at the method of estimating the hearing 
before and after treatment. If the audiometer has been used, the critics may be 
satisfied, but the use of tuning-forks is held to be full of fallacies, and the voice tests 
are said to be so fallacious as to be almost worthless. Nevertheless the patient 
cares little about audiometer or tuning-forks ; he wishes to hear the conversational 
voice. Have we not all been consulted by a patient complaining of slight deafness, 
and, on applying the usual tests, have found the hearing to be normal? Still more 
frequently have we been told by a patient under treatment that the hearing is much 
improved, and on testing, we have found the results quite unaltered since the 
previous visit. Are the statements of the patient and of his friends and kindred 
so inaccurate that they may as well be neglected? Has our treatment merely 
stimulated the will to hear? Has it merely awakened the dormant faculty of 
attention? Are the results of our tests merely a matter of academic or scientific 
importance, provided the patient and his friends are satisfied that the hearing has 
improved ? 

It is said that any treatment will temporarily improve the average case of 
otosclerosis. Some critic may attribute the benefit from thyroxine injections to the 
simple puncture of the tympanic membrane or to the injection of water alone. But 
tinnitus, as well as deafness, seems to be relieved by the treatment. In his reply 
to the discussion following his paper, Dr. Gray said that “the patients seemed 
pleased with the result, and that was the best test.”’ 

The most logical test would appear to be a voice for which the patient is not 
listening. As we apply the hearing tests, the patient is primed to react and is 
listening more or less intently, the extent depending upon his mental attitude at the 
moment. But if the patient in his own home hears the telephone bell or an 
unexpected remark of a member of his family, that surely is the best and most 
certain test of his hearing power. 

The results of thyroxine treatment.—So far as I know, the only published results 
other than those of Dr. Gray, are recorded by Goldstein [5) in the Laryngoscope for 
February 1936. Four cases were treated, with improvement in two; in the 
remaining two the diagnosis of otosclerosis was not certain. The results were 
checked by audiograms. 

My own experience of the method is too small and too recent to be of much 
value but the details may be of interest. 

Case I.—Mrs. R., aged 30. Dullness of hearing for three years, worse in left ear; no 
hereditary tendency. Slight tinnitus; slight wax in both ears; tympanic membranes 
normal. 


Right Left 
Tuning-forks ‘is C.128 eee C.256 
Watch... a 6 in. one Contact 
Whisper ... eve 10 ft. eve 4 ft. 


Three injections of thyroxine given at fortnightly intervals ; only left ear treated. 

A week after first injection, states she hears better. C.128 audible by both ears; results 
of other tests unaltered. After third injection patient and her husband (a critical lawyer) 
state that hearing is much improved; tinnitus gone. C.64 audible in both ears; watch— 
right 1 ft., left 1 ft.; whisper—right 10 ft., left 6 ft. 
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There is thus a demonstrable improvement in both ears. Dr. Gray noted this 
contralateral effect in one of his cases. 

Case IIT,—Mrs. M., aged 28 ; loss of hearing in left ear for two years, gradually increasing ; 
no heredity tendency. No tinnitus; right tympanic membrane normal; left, pink tinge ; 
wax in right ear, none in left. 


Right Left 
Tuning-forks ats All audible = C.256 and over 
Whisper... pes 12 ft. oe 2 ft. 


Three injections of thyroxine; fortnightly intervals. Thereafter results of tuning-fork 
tests unaltered, but whisper now heard at 6 ft. left ear. States that she can hear much 
better and does not require to turn her head as before. 

Case III.—Miss D., aged 39; both ears affected, right ear worse, for six years; paracusis. 
Father deaf since age of 20; also a younger sister deaf. Tympanic membranes normal ; no 
tinnitus. 


Right Left 
Tuning-forks iu er a Lost below C.128 
Watch am = rs si Qin. et 4in. 
Whisper ... ies “ee 2 ft. a 5 ft. 


After three injections of thyroxine in right ear was convinced that hearing had improved, 
and her friends have also remarked improvement (not knowing of treatment) : nevertheless 
results of hearing tests remain unaltered. 

Case IV.—Miss C., aged 17; dullness of hearing for two years, right ear only; no tinnitus ; 
no paracusis. History of early deafness on mother’s side. Left tympanic membrane normal ; 
right, slight opacity, no redness ; no wax in either ear. 


Right Left 
Tuning-forks ory C.128 a C.64 
Watch ae is 4 in. es 3 ft. 
Whisper ... on 3 ft. ioe 15 ft. 


Four injections of thyroxine given at fortnightly intervals in right ear. First injection 
caused slight vertigo for a few hours. Result: Right ear, C.64 audible, watch 1 ft., whisper 
8 ft. A little secretion of wax appeared. 

Case V.—Miss McelL.., aged 30. Slight deafness for five years, gradually increasing ; right 
ear worse. 


Right Left 
Tuning-forks : C.512 on C.256 
Whisper... bbe 1 ft. ie 4 ft. 


Thyroxine injection into right ear on three occasions without result, but treatment 
interrupted by severe head cold. 
Summary. 


Of the five cases treated, four improved in hearing, and in two of them the 
improvement was demonstrable by tests. 

Ultimate result and prognosis.—While one hesitates to pass judgment on the 
thyroxine treatment from such slender evidence as five cases can supply, it cannot 
be denied that the results are at least encouraging. 

As everyone knows, there is a natural tendency to exaggerate the value of every 
new remedy or mode of treatment, especially when applied to the cure of diseases 
previously regarded as incurable. All that one can say at the present time, 
therefore, is that thyroxine injections deserve a trial in selected cases of otosclerosis. 
If further experience leads us to conclude that the thyroxine treatment is of proved 
value, what then shall we say of the future? Is the benefit permanent, or must 
the injections be repeated at intervals? And if that is so, what periods of time 
should elapse between the courses of treatment ? 
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Gavin Livingstone: After Dr. Albert Gray introduced this method last year 
treatment of a series of cases, following those mentioned in his paper, was begun at 
the Ferens Institute, Middlesex Hospital. It was decided only to select those cases 
in which the diagnosis of true otosclerosis was undoubted. The family history of 
deafness, beginning in early adult life, was one of the main points in clinching the 
diagnosis and this was found in 68% of the cases. Where Eustachian inflation 
improved the hearing, or where a history of suppurative otitis media or nasal catarrh 
was obtained, the cases were not included in the series. Tinnitus was present in 
about 64% of the cases selected for treatment. 

The patients who were under treatment by Dr. Gray at the time of his death 
were included in the present investigation, and it has been a great privilege and 
delight to use the detailed instructive notes which he wrote about the cases. 
Every factor which might have a bearing, however remote, on the problem, was 
carefully noted by him. Cross-references to other patients were frequent and most 
illuminating. 

All patients selected for treatment were tested with the pure tone audiometer 
(Western Electric 2 B EK Model) both by air and bone conduction and an audiogram 
was kept. Other hearing tests employed were the conversational voice, whisper, 
and watch. The high and low limits for air- and bone-conduction were tested with 
the monochord and low-frequency tuning-forks respectively. The tests were carried 
out, where possible, by the same person and in the same surroundings. 

The technique employed followed in all details that of Dr. Gray, whose patients 
undergoing further treatment noticed no alteration in the method of anesthesia, 
injection, or after-treatment. The thyroxine injected was prepared with hot water ; 
the tablets broke down quickly and a solution containing an excess of undissolved 
particles of thyroxine in suspension was obtained. This solution passed freely 
through the special hypodermic needles and caused no trouble during the injection. 
The dose given was x gr. suspended in 5 minims of water, and a total of six injections. 
There may be an advantage in using the suspension of solid particles, which can 
act either as a reserve supply, or as a foreign body causing further congestion, but 
this is only conjecture, and there is little conclusive evidence supporting the statement. 
The anesthesia obtained by instilling 1 c.c. of a solution containing nine parts of 
freshly distilled aniline and one part of cocaine proved entirely satisfactory. The 
tympanic membrane was unaltered in appearance after the solution had been mopped 
away with small plugs of cotton-wool, and no cases of otitis externa were subsequently 
seen. 

The complications following the injection may be divided into two groups- 
immediate and remote. The immediate complications were few. Most of the 
patients complained of pain or numbness radiating down the neck and backwards 
behind the ear; this pain usually lasted for about twenty minutes, but, sometimes, 
in a milder degree, for forty-eight hours. Vertigo occurred in the early cases, but after 
hot water was used for the thyroxine solution no further trouble was experienced. 
The most frequent remote complication was deafness, caused by hemorrhage at 
the site of injection, and the discomfort of the clot becoming adherent to the outer 
surface of the tympanic membrane. Further injections had to be postponed until 
the clot could be removed, because the landmarks were hidden and the anwsthetic 
solution was unable to penetrate the surface of the drum. 

Out of 360 injections no case of infection of the middle ear has been recorded 
and, with aseptic precautions, there is no need to fear this complication. 

One patient had most interesting reactions. In the right ear after injection she 
had a violent labyrinthine attack with vertigo, nausea, and vomiting, which lasted 
twenty-four hours. She also showed an immediate and great improvement in 
hearing, and this is still maintained three months later. The audiometer showed a 
decrease in the hearing loss for speech from 60% before to 30% after treatment. 
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On injection of the left ear ten weeks later no labyrinthine upset occurred, but a partial 
facial paralysis developed after forty-eight hours and still persists, although it is 
diminishing. These results were so dramatic and occurred so rapidly that they 
must be the result of trauma at the time of injection rather than the reaction due 
to the solution of thyroxine injected. This facial paralysis is the only serious 
complication noted in 360 injections. 

Objective improvement in hearing, when tested with the pure tone audiometer 
was infrequent, and when tested with the human voice wus variable. In some 
cases voice tests showed a decrease in hearing, and audiometer tests showed no 
change, or a slight improvement. Subjective improvement was more common, and 
it is impossible to disregard entirely the patient’s own conviction that he hears 
sounds he was unable to hear before, especially if he is confirmed in this by both 
friends and employers. Although the pure tone audiometer is of great value in 
the testing of hearing, some doubt must be thrown on the significance of the 
changes, especially where tinnitus simulates the higher frequencies. Variations of 
less than 5% of hearing loss have been disregarded in this series; it is hoped to 
control further series of cases with both the pure tone and speech audiometers. 

The total number of cases treated was 25, of which 5 show an objective 
improvement on the audiometer. The total number of ears improved by over 
10% units of hearing loss for speech is 6 (out of a total of 50). Number of ears 
improved over 5%, 3; number of ears made worse over 5%, 4, 

An improvement shown by speech tests is frequently not confirmed by the 
audiometer ; the converse is occasionally true, the audiometer showing improvement 
when speech tests show none. Subjective improvement occurred in 8 cases. 

Tinnitus was present in 16 cases; there was improvement in this respect in 
6 cases, but tinnitus is a subjective manifestation for which there is no satisfactory 
method of testing. 

All these controlling tests are to be repeated in three months’ time in order to 
see how long the improvement lasts. 

Experimental investigation on cats—It was decided to investigate the effect on 
the mucous membrane of a cat’s middle ear, of an injection of thyroxine solution 
similar to that used in the treatment of otosclerosis ; flavine was to be injected as a 
control. 

The external auditory canal in a cat is tortuous and usually filled with cerumen ; 
each cat selected had to have wide canals and-was injected, while under nembutal 
anesthesia, by Mr. Walker Ashcroft. Ether was not used, because of the possible 
congestion of the mucous membrane. 

The cats were killed at intervals varying from three to forty-eight hours and the 
temporal bones were fixed, decalcified, and cut into serial sections. 


Kxperiment I.—Jn right ear: 5 minims of thyroxine solution injected. 
In left ear: 5 minims of flavine ;o'o5 injected. 
The cat was killed in three and a half hours. 
The middle ear on both sides showed congestion of the mucosa and free blood in the 
cavity. There was no difference in the degree of congestion. 
Kaperiment II.—Right ear: Thyroxine 5 minims. 
Left ear: Flavine 5 minims ro'ov- 
Cat killed in twenty-seven hours. 
There was mild congestion of the middle ears; no difference was detected between the 
two ears. 
Experiment III.—Right ear: Flavine 5 minims, ro'ss- 
Left ear : Nothing. 
Killed in twenty-seven hours. 
Moderate blood-clot, a little pus: mucosa congested and a more marked reaction than in 
experiment IT in which the same amount of flavine was injected and the cat was killed in the 
same time. 
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Experiment IV.—Right ear: Thyroxine 5 minims. 
Left ear: Nothing. 
Killed in forty-eight hours. 

The right ear showed organizing blood-clot, pus, and some superficial shedding of the 
epithelium, a definite otitis media. 

Conclusion.—Before there is sufficient evidence to prove or disprove the reaction 
of the middle ear to thyroxine injection in cats, many more experiments with 
various controls must be carried out and the same experiments repeated many times 
in order that the appearances may not be altered by infection. 

The present simple series shows that :— 

(1) Infection occurs in cats very easily, and histological changes in the mucosa 
are due to sepsis rather than to the action of thyroxine. 

(2) The appearances of the middle ear after three hours are the same after either 
flavine or thyroxine has been injected and there is no evidence to prove that 
thyroxine has a specific action causing congestion of the mucous membrane. 

Dr. Gray, in his original paper, stated that he found a preparation of dried extract 
of thyroid gland made up with vaseline caused congestion of the nasal mucosa. 
I have carried out an investigation in a series of patients with healthy noses. 
One nostril was painted with normal saline, the other with thyroxine solution. No 
difference in congestion or in appearance was noted by the patients or the examiner. 
It would have been interesting to repeat the investigation, using a vaseline thyroid- 
gland paste instead of the pure thyroxine solution. 

The results of the thyroxine treatment in the present series of patients are so 
varied, and show so little objective improvement that no speculation as to how or 
why they occur will now be attempted. 

In the light of the present results the reader is doubtful whether the optimism 
expressed in Dr. Gray’s paper will be fully justified; nevertheless, in view of the 
fact that a small but definite number of cases treated by intratympanic medication 
were objectively improved, further investigation should be carried out over a longer 
period and, as far as possible, with accurate measurement of the amount and 
duration of the improvement; to do this would entail work over a period of several 
years. 

I am indebted to the surgeons who have allowed me to use their cases. 


SUMMARY 
Total number of cases treated as ni 25 
Definite objective improvement... nes 5 
Subjective improvement ... oe = 
Improvement in tinnitus ... von 6 cases out of 16 


The experiments with cats tend to show that thyroxine does not cause a specific 
congestion of the mucous membrane. 


S. C. Suggit: The clinical material for this contribution has been drawn from 
the clinics of Mr. Kisch and Mr. Watkyn-Thomas at the Central London Throat 
Hospital and University College Hospital, with a few cases supplied by Mr. Formby. 
The greater number of the cases are clinically cases of otosclerosis, others of more 
doubtful clinical definition have been added deliberately. Whenever there has been 
any doubt as to the patency of the Eustachian tubes, inflation has been carried out 
as a prelimitiary. All the cases have been examined radiologically and reported on 
by Dr. Graham Hodgson ; the blood Wassermann reaction has been tested in every 
case by Dr. Lucas at the Central London and Dr. Teale at University College, and 
has been negafive throughout. 

Intratympanic injection under local anwsthesia has been carried out according 
to the technique of the late Dr. Gray. At first z‘z-gr. tablets of thyroxine dissolved 
in 4 minims of sterile water were used, but this was discarded at an early stage 
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for British Drug Houses’ solution of thyroxine 4 mgm. in 1 c.c. of normal saline, 
and 0°3% cresol as preservative. This solution retains its efficacy, provided it does 
not turn pink. In the control cases ¢7o6 histamine acid phosphate or normal saline 
was used—4 minims at each injection. The injections have been made, as a rule, on 
alternate sides, at weekly intervals in the bilateral cases, and at fortnightly intervals 
in the unilateral cases. 

The degree of deafness was estimated before treatment by the half-intensity 
calibrated forks, and curves, expressed in decibels were made for air- and for bone- 
conduction. Watch and conversation tests were carried out as a subsidiary. In the 
saline cases the audiometer air-conduction curves have also been available, using 
the Western Electric 2 BE Audiometer. No tests were carried out during the 
course of treatment, and as a rule about a month was allowed to pass after the last 
injection before testing the cases again. The cases have been tested in relatively 
silent conditions in the silence room at University College Hospital. They have 
been seen at two- or three-monthly intervals, and in those few cases that have 
shown any material improvement, audiometer tests have been carried out at these 
visits. 

The thyroxine cases are shown divided into a short and a long series. The 
short series received two injections for each ear, the long series received four 
injections for each ear. 

Tables I and I11.—Among those cases considered improved are all those which 
show any demonstrable improvement on the decibel hearing curves, however little it 
might be. The figures indicate the proportion of true otosclerosis to atypical cases 
clinically, and the proportion of those showing X-ray evidence of otosclerosis to 
those showing no such evidence. 








































TABLE I.—THYROXINE. SHORT: SERIES. 


X-ray report 
No. of Clinically Clinically J— $e 
Results patients Total otosclerosis atypical Positive Negative 
Worse va nae tes 3 
No change on ‘ies si 6 ll 63% 6 5 9 2 
Improvement subjective only ... 2 
Improvement in bone conduction | 
only yon aad “oh 3 | lates . . is 
Improvement in air and bone 7 37% 6 : : . 
conduction ... jue pe 4 ) 
fic la No change ae i) 6 3 6 3 
Tinnitus | Improvement ae 2 2 0 2 0 


TaBLE II.—THYROXINE. LONG SERIES. 
X-ray report 





No. of Clinically Clinically 
Results patients Total otosclerosis atypical Positive Negative 
Worse sale ae a 0 — _ _ — _ 
No change on Pm G9 4 ™ 
" wot ee 58° ) 5 

Improvement subjective only ... 3 j t 8% F : ; ° 
Improvement in bone conduction ] 

only ran cas onl l - see P P 
Improvement in air and bone ’ eo. i“ ° ° . 

conduction ... a ide d 
Tn ns No change a 7 7 0 5 2 
Tinnitus { Improvement 4 s 0 3 1 












Table III. Combined series.—This table indicates the total thyroxine results. 
Twelve out of thirty cases showed some demonstrable improvement. In the 
follow-up no sustained improvement in hearing, subjective or objective, has been 
obtained, and in no case has the patient received practical material benefit. Six out 
of twenty-two cases of tinnitus showed relief, partial or complete, and relief has been 
so far permanent. 
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TABLE II].—THYROXINE. COMBINED SERIES. 
X-ray report 





No, of Clinically Clinically 
Results patients Total otosclerosis atypical Positive Negative 

Worse ii ia 3 ) 
No change we se 10 18 60% 13 5 14 4 
Improvement subjective only ... 5 } 
Improvement in bone conduction | 

only eee eee eee 9 oa, 
Improvement in air and bone 12 40%, ll l 8 4 

conduction = s ) 
——— | Nochange sik 16 73% 13 3 ll 5 
Tinnitus ; Improvement sos 6 27% 6 0 5 l 


lig. 1. Right ear.—The graphs of three of the thyroxine cases are shown in 
full to demonstrate the best results obtained. 

fig. 2. Left ear.—Subjective improvement was present in this case, and tinnitus 
has now been completely relieved for four months. 























Normal aie 
4 ~ 
10 7 ~ 
2 BONE ™ / 
$207 he Ps _ 
o 30f s a“ 
¥ ie Prd AIR 
c40-; — al 
¢ 50r i on 
re) 
+60 
10°78 256 S12 1024 2046] 128 256 5I2 1024 2048 
Frequency 
Before Thyroxine (calibrated After Thyroxine 
16 July, 1935 forks) 172 Dec. 1935. 
Fic. 1.—Case No. 1144. Male, aged 29. Right ear. Clinically otosclerosis. X-ray report negative. 
Normal a 
P iO F ag BONE ae 
8 20} \ Pn 
G ‘“ - 
$30; .————=~> 
AIR 
£40r 
# 50r 
° 
460 
10°28 256 5i2 1024 2046] 128 256 512 1024 2048 
Frequency 
Before Thyroxine (calibrated After Thyroxine 
6* July, 1335 forks) 172 Dec. 1935. 


Fic. 2,—Case No. 1144, Leftear, Clinically otosclerosis, X-ray report negative. 


Fig. 3. Right ear.—In this case there was little change on the right side. 

Fig. 4. Left ear.—The left ear showed moderate improvement and subjective 
improvement was also present on this side. 

Fig. 5. Right ear.—In this case the hearing was very confused after injection, 
hut cleared during the subsequent months; later she thought she heard the higher 
notes better. 

Fig. 6. Left eav.—Tinnitus was severe, and ha; been much improved now for 
four months. All these three cases received four injections on each side. 
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3.—Case No. 1158 Female, aged 18. 
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.—Case No. 1212. Female, aged 32. 


Right ear. Clinically otosclerosis. 


X-ray report positive. 
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Fic. 6.—Case No. 1212. Left ear. 
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Clinically otosclerosis. X-ray report positive. 
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Six cases were injected with histamine acid phosphate zo 50. 

Table IV. Histamine.—Four out of these six cases showed an improvement 
equal to any obtained with thyroxine, but the series is too small to have any 
statistical value. 

TABLE IV.—HISTAMINE. 
X-ray report 


No. of Clinically Clinically —_ 
Result patients Total otosclerosis atypical Positive Negative 
No change nt 2 33% 1 1 2 0 
Improvement in bone conduction 
only 9 ais 2 . 
/ ° , 8 
Improvement in air and bone | A 66% ‘ :, : 
conduction ... = 2 
ms. { Nochange l 1 0 l 0 
Tinnitus Improvement 1 l 0 l 0 


Fig. 7. Right ea 

Fig. 8. Left eav.—This case shows rather a worse air conduction on the left 
side following injection, but quite a definite improvement in bone conduction on 
both sides. There was practically no subjective improvement in this case; tinnitus 
was absent. 
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Fig. 8.—Case No. 1185. Left ear. Clinically otosclerosis. X-ray report negative. 
Fig. 9. Right ear.—This case is the only one in which both thyroxine (two 


injections), and histamine (two injections), were tried, an interval of five weeks 
elapsing between the two treatments. The patient is a woman aged 54, clinically 
atypical, but X-rays show changes similar to those seen in otosclerosis, in the basal 
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turns of both cochlee. The right (the worse) ear only was injected. There was no 
improvement with regard to tinnitus from either thyroxine or histamine. The 
graph shows rather worse air conduction and little change in bone conduction after 
thyroxine, but an improvement, though small, after histamine, both in air and bone 
conduction. There was no subjective alteration in hearing. 
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Fic. 9.—Case No. 1129. Female, aged 54. Right ear. Clinically atypical. X-ray report positive. 








lig. 10.—The patient in this case, a woman aged 24, is a typical otosclerotic ; 
X-rays show slight changes in the left labyrinthine capsule, but show no changes in 
the right. The left ear was treated by two injections of histamine, without improve- 
ment. Some weeks after treatment she had tonsillitis followed by acute otitis 
media on the right (untreated) side. A pulsating purulent discharge continued 
for nine weeks, when a Schwartz mastoid operation was carried out. After an 
uneventful recovery tonsillectomy was performed. Three months later the hearing 
was tested and the graph shows practically no change. This case is shown in order 
to contest the statement that a local hyperemia may cause a regression of the 
otosclerotic process, upon which basis thyroxine treatment was originally founded. 
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Fic. 10.—Case No. 1181. Female, aged 24. Right ear. Typical otosclerosis. X-ray 
a. Right negative; left positive. Acute otitis media from 14.10.35 to 17.11.35. Right 
Schwartz mastoid operation, 17.11.35. 


















Tabie V.—Eleven cases in which normal saline has been injected are shown 
in this Table. Four minims has been injected each time, the number of the 
injections varying between two and four for each ear. Seven show demonstrable 

. improvement. Six had tinnitus, which diminished in three cases. Insufficient 

time has elapsed to show if this improvement persists. 
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TABLE V.—NORMAL SALINE, 


X-ray report 


No. of Clinically Clinically —$———__. - — 
Results patients Total otosclerosis atypical Positive Negative 

W orse ° 0 ) 
No change : sina 4 4 36°, 1 0 3 l 
Subjective improvement only ... 0 ) 
Improvement in air conduction 

only 1 | 
Improvement in bone conduction 7 61%. (; , 6 1 

only on 0 
Improvement in air and bone | 

conduction 6 
Tinnitu { No change 3 3 0 2 l 

| Improve 1 3 3 9 2 l 


lig. 11.—This case, a girl, aged 15, with typical otosclerosis and marked X-ray 
changes, had two injections of normal saline on each side. The audiometer curves 
for air conduction only are shown. 
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Fic 11.—Case No. 1377. Female, aged 16. Right ear. Typical otosclerosis. X-ray 
report positive. 
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Fic. 12.—Case No. 1877. Left ear. Typical otosclerosis. X-ray report positive. 


Fig. 12.—Bone conduction was tested out with forks, but showed no change. 
These two graphs show a considerable improvement on both sides. This was 
accompanied by definite subjective improvement. Tinnitus was not present. 

The conjunctival test was carried out on six individuals, including myself. About 
two mihims of the same thyroxine solution that was used for intratympanic injection, 
was introduced into the conjunctival sac of one eye, the other being left as control. 
In no case was there any suggestion of hyperemia of the conjunctiva, after an 
hour’s observation 

To summarize: Little practical result, other than a marked improvement with 
regard to tinnitus in some cases, has been obtained by intratympanic injection of 


Oct, —LARYNG Oro... 3 # 
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thyroxine. What results have been obtained have been obtained equally well, if 
not better, by substituting normal saline. From this and from observations on the 
cases themselves I feel convinced that these results are due entirely to the 
mechanical effect of fluid in the middle-ear activity. 

I wish to record my thanks to the members of the honorary staff whom 
I have mentioned for their assistance. 


T. B. Jobson: In this series of 15 cases of otosclerosis treated by injections 
of thyroxine, 11 patients were female and 4 were male. Anesthesia of the 
tympanic membrane was accomplished by applying cocaine and aniline oil on a 
cotton-tipped wooden applicator. After from 10 to 15 minutes the injection was made 
with little or no pain. The outlines of the membrane were not obscured, and it 
was easy to make the injection at the seat of election behind the umbo. A 
two-and-a-half inch bent hypodermic needle was used. It was found that the 
extra half-inch gave better visibility. The fluid injected and the syringe were 
carefully kept at body temperature. This was found to prevent the unpleasant 
vertigo which occurs when cold fluid is injected into the tympanum. 

In the earlier cases the quantity of fluid injected was gradually increased from 
five minims to ten. But it was found that the extra fluid was rapidly extruded 
from the tympanum through the Eustachian tube to the pharynx. Keeping the 
head inclined backwards minimizes this loss of fluid. But even after adopting this 
position it was found that six minims was the most suitable dose and that it was 
no use injecting more than this quantity. In a few cases it was found that patients 
were more deaf for a day or two. Also that they had an unpleasant “full” feeling 
in the ear. No serious symptoms occurred, and there was no otitis media in any 
of the cases. 

The ages of the patients were: 


Between 20 and 30 a 7 cases 
30 ,, 40 sane - = 
= 40 ,, 5O wa - ie 
os 50 ,, 60 : = 


The result with regard to hearing was a definite improvement in 1 case, slight 
improvement in 6, while in 8 cases there was no improvement. Of the 
improved cases, five out of the seven patients were between the ages of 20 and 30. 
It will be noted that the cases were not selected, and some were very advanced 
cases. 

To me these results were a little disappointing. I had anticipated that at last 
we had found a method of treatment which promised some real success, and that 
the thyroxine treatment of otosclerosis would be a permanent monument to its 
brilliant and well-beloved originator, Dr. Albert Gray. I can only hope that by 
carefully selecting cases, by limiting the age of patients to 30 or 35 years, and 
rigorously excluding advanced cases we may get better results from this method 
of treatment. 


R. R. Simpson: A year ago the late Dr. Albert Gray suggested that I might 
use thyroxine in cases of otosclerosis and report my results from a clinical 
standpoint. 

Forty cases, all of which I considered to be cases of true otosclerosis, were treated. 
In all except one deafness had been present for a-year or more. In the exceptional 
case the patient had no deafness and no paracusis, and her upper and lower tone 
limits were normal, but she had tinnitus of eighteen months’ duration and there was 
a family history of deafness, her mother having had tinnitus and deafness since she 
was 18. This patient showed normal membranes and a meatus devoid of wax. 
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Tinnitus was present in 35 of the 40 cases. In the five cases in which tinnitus 
was absent, all the patients had normal membranes and deafness increasing over & 
number of years, four had paracusis, and three had raised lower tone limits. 

Paracusis was present in 21, absent in 13,and not recorded in 6. Inflation with 
no improvement was carried out in 19 cases, and in 21 cases no record was made of 
inflation. 

The lower tone limit was raised in 19 cases, was normal in 10, and was not 
recorded in 11. 

The tympanic membrane was normal in 61 ears, indrawn in 13, and showed a 
healed perforation in 6 

There was a family history of a similar type of deafness in 18, no family history 
in 16, and in 6 cases it was not recorded. 

The treatment given was exactly as described by Dr. Albert Gray. Each case 
was given six injections (three in each ear) of thyroxine, gr. ', suspended in sterile 
water. The injections were given under local anwsthesia induced by cocaine (10%) 
in aniline. The recumbent position, with the patient's mouth wide open and the 
head turned to the opposite side, was used, and after the injection had been made 
the patient’s head was turned hack to the middle line and the head slightly extended 
for five to ten minutes. The hearing was estimated by the whisper and the conver- 
sation voice. The conversation voice was considered a practical way of testing cases 
such as these, where deafness is fairly marked, and it is by the conversation voice 
that the patient and the friends will judge of the results of treatment. 

After treatment was completed, a month was allowed to elapse before the 
patient’s hearing was tested and recorded again. 

Results.—Recently I sent a questionnaire to these patients us I thought it would 
be interesting to know: 

(1) If the patient thought the hearing had improved. 

(2) If the patient’s friends thought the hearing had improved. 

(3) If these statements tallied with my findings on testing the hearing. 

(4) If the patient thought there had been imiprovement with regard to the 
tinnitus 

In the questionnaire I said “ If you have received no benefit from these injections, 
please do not hesitate to say so, as that would be very valuable information.” 

(1) Do you think that your hearing has improved since you had the injections ‘ 
There were 36 replies; 23 said it had improved, 13 that it was the same; 
(improvement in 64%) 

(2) Do your friends think that your hearing has improved? 35 replies; in 21 
cases friends thought the hearing had improved and in 14 cases it was the same 
(improvement in 60%) 

(3) Hearing tests after the injections were completed were carried out in 33 
cases; 7 cases did not return for testing. Of the 33 cases tested, 9 were much 
improved (27%), 7 were improved (21%), 17 were the same (a total improvement 
in 48%). In no case was the hearing worse after the injections. By “ much 
improved,” I mean an improvement of 5 ft. and over on testing with the conversation 
voice. In 4 of these much improved” cases the deafness was more marked in 
one ear, and in 3 of these treatment was given to one ear only—the more affected 

and the hearing improved considerably ; in 1 case an improvement of over 16 ft., 
in another an improvement of 12 ft. (these two cases are sisters), and in the third 
case an improvement of 10 ft. The hearing in the untreated ear also showed some 
improvement. Dr. Albert Gray commented on this phenomenon in his original 
paper. 

(4) Tinnitus. There were 34 replies. 20 said that there had been improvement 
with regard to this symptom, 11 were the same, and three stated that they were 
worse (improvement in 59%). 


) 
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Commentary.—The procedure is a simple one and easily carried out. I found no 
difficulty with the unwesthetic and I had no case in which the details of the 
membrane were blurred by it. Five patients commented on the improvement in 
their general health after the injections. Two said that in spite of the tinnitus their 
heads felt much clearer after the injections. Two patients felt ill for a day or so 
after and one complained of headaches which lasted for twenty-four hours after each 
injection. 

It will be observed that in 19 cases inflation was carried out without any 
improvement in the bearing. In 21 cases there is no record of inflation. It might 
be objected, therefore, that these were not cases of true otosclerosis. To meet this 
objection I analysed the improvement in the inflated and the non-inflated categories. 
Of the 19 patients who had been inflated and showed no improvement, 3 were 
improved by the injections (and of these 2 were much improved), and 10 were not 
improved ; 6 of this group did not return for testing. .Of the 21 cases where no 
inflation was recorded 13 were improved by injection (6 of these were much 
improved), 6 were not improved, and 1 patient did not return for testing. In 
one case there was no deafness—that was the case in which the patient complained 
of tinnitus only. The 13 cases which improved in the second category appear to 
lend support to the view that inflation might have helped them, but in analysing 
the 13 cases I find that they show the characteristic signs and symptoms of oto- 
sclerosis. Of the 13 cases, 3 were in males and 19 in females. In 11 tinnitus 
was present, in 9 paracusis; in all 13 the membranes were normal in appearance 
(one case showed the “ flamingo”’ tint), 10 cases showed a raised lower-tone limit 
and in 8 there was a family history of a similar type of deafness. 

A short course of four injections was repeated in five cases but no further 
improvement was noted in any case. 


Mr. Ritchie Paterson said that after Dr. Albert Gray’s communication to 
the Section of Otology he had taken up this treatment at once, carrying it 
out at first indiscriminately for some months, but later he used it only for the 
kind of case in which Dr. Gray had originally intended it to be used. Dr. Gray 
had advised him to use a similar solution to that which he himself was 
employing. Later, he (the speaker) ceased to use that and returned to his own, 
namely, B.D.H. gr. «5, although it was not so well miscible with water. He had 
13 patients, 6 of whom gave a family history of otosclerosis, while 11 had well- 
marked tinnitus. The ages ranged from 12 to 46 years, and in all the Eustachian 
tubes were patent and repeated inflation produced no improvement in the hearing. 
In 11 cases there was marked improvement in the hearing, patients hearing 
sound that they had not been hearing for a long time. The average hearing loss for 
speech as measured with the 2 B E audiometer, averaged in these improved cases 
a diminution of almost 10%. Of the 11 cases of tinnitus, 9 were improved; in 
4 of these it had disappeared completely. 


Mr. Lowndes Yates said that he had used this method in about 20 cases and 
had then discontinued it. Some of the cases had improved but the question arose 
as to whether the improvement was due to the use of the cocaine in aniline oil or 
to the injection of thyroxine, since several patients had stated that they heard 
better after the anzsthetizing solution had been employed but before the solution of 
thyroxine had been injected. A number of cases were therefore treated only by 
application of cocaine in aniline oil to the membrane and it was found that the 
cases in which the improvement was manifested were those in which tinnitus was 
present. In those cases in which tinnitus was not present, no improvement in 
hearing was noted. Further investigation suggested that almost any mild degree of 
tinnitus could be stopped temporarily if the solution of cocaine was left long 
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enough in the ear. Some of these patients seemed to be materially benefited and 
were pleased with the results, but in all of these it-was probable that there was a 
neurotic element which had been induced by the tinnitus. The method of treatment 
with cocaine in aniline oil in cases of mild tinnitus seemed to be worth trying, 
on a more extended scale, as it was very simple in application and took very little 
time. 


Mr. G. H. Steele said that before the use of thyroxine—but after Dr. Gray 
had shown that the condition was one of impaired vascular supply—he (the speaker) 
thought it would be interesting to see what could be achieved by cervical sym- 
pathectomy as a means of producing vasodilatation in the ear. He had performed 
the operation on a woman who had otosclerosis and who had been temporarily 
improved with amyl nitrite. He removed the stellate ganglion, and there could be 
no doubt about the objective improvement in her hearing. That method had no 
loca! element in it; if was simply a vasodilatation produced by operating at a 
distance. 


Mr. W. A. Mill said that it would be valuable to test cases to ascertain 
whether there was improvement lasting months, even years, or whether it was 
universal for the hearing to become worse after a time. In about twenty cases 
he had carried out the thyroxine injection treatment, in the first place with the 
tablet, in the second place with the solution made by British Drug Houses. The 
patients were not tested with the audiometer, but by means of the voice, and in no 
case was there improvement of hearing beyond a few inches, though in three cases 
the tinnitus had disappeared. 


Mr. A. D. Sharp said he had had ten cases of the kind under observation, and 
his experience was that one might expect definite improvement in one case in three, 
both in respect of the hearing, from the subjective point of view, and the tinnitus- 
the latter very definitely. He had had two cases of otosclerosis, in which the 
patients had contracted scarlet fever; both reported that after the fever there was 
definite improvement in the hearing. 


Mr. F. C. Ormerod suid he had also treated a small series of cases, and he 
wondered whether the thyroxine had anything to do with the small improvement 
which ensued. Mr. Livingstone and Mr. Suggit had shown that thyroxine had 
little effect when applied to the nose or the conjunctival sac. Others had shown 
that comparable results had followed from injection of normal saline, and others 
that a result had followed the anwsthetic alone. Some pharmacological research 
was needed with the object of finding a better drug for the purpose than thyroxine. 


Dr. Douglas Guthrie (in reply) said it was to be hoped that those intending 
to use the method would follow the explicit and exact lines laid down by Mr. Suggit. 

Mr. Livingstone had spoken of the difficulty of injecting the tympanic membrane 
of cats. He (the speaker) had experienced this difficulty, which was due to the 
tortuosity of the meatus in the cat. He had, however, injected the tympanum of a 
rabbit with thyroxine and had noted no consequent redness or alteration of the 
membrane. 

He hoped that the intratympanic injection of other drugs would be tried. The 
discussion had shown that though thyroxine itself might not be of great value, the 
method was likely to be so, and it appeared advisable to continue the experiments 
with various substances. It was first suggested and practised by Sir Astley Cooper 
in 1800. 
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Improvement of hearing following puncture only was an old observation. He 
(the speaker) had recently perused a book on aural surgery, published in 1837, 
which had a frontispiece showing a tiny trephine for perforating the tympanic 
membrane ; it was said that good results had been obtained from the procedure. 


Mr. Livingstone (in reply) said he agreed that it was the method, rather 
than the thyroxine, which should be investigated. The results which he had 
obtained did not, he thought, justify controls being used at all. He did not know 
how to use controls effectively. He had a solution containing thyroxine, and a 
similar kind of solution without that drug, but he did not think even this was 
satisfactory. He thought that puncture of the drum should be carried out in a 
series of cases; all controls must be over a long period. He did not feel optimistic 
as to ultimate or remote results. 








